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El Khazneh el Farioun (the treasury of Pharaoh) Petra. 
etas, mentioned in 2 Cor. 11:32, exter 


markable of the beautiful temples and tombs of Petra, the rock-hewn capital of Edom, and later of the Nabataeans, \ 
in A.D. 131, The color of t 


ment of antiquity is thought to be the work of the Romans, being attributed by some to the Emperor Hadrian wh« 
cut is a delicate rose pink. The imposing ter mple crowned by a huge 


treasures of Pharaoh. The angle at which the photograph was taken well shows 


A CITY HEWN OUT OF SOLID ROCK.—[See page 220.) 
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i being nade of ifficient displacement to carry 
at i { h gun, however with its 
int I t et is so much heavier than the 
incl hat the ne vessels, even though they carry 
tw guns, will have to be of at least 28,000 tons 
displacement ind if it should be decided to mount 
tweive ! ins e displacement may run up to 
OOO tor ind el Because of the greater punish 
f f-inch gun at long ranges, a bat 
I I vould great! yutmatch one of 
t nel Phe is no hij ifloat or contem- 
d f i ‘ now, among the navies of the 
d ould withstand such a vessel 


HIGH-SPEED TELEGRAPHY. 
~S OME very 


elicited by the Joint Committee of the 


remarkable testimony has _ been 


Legis- 
which is investigating the 


lature question of 


extending the jurisdiction of the Public Ser- 
vice Commission to and over telephone and telegraph 


ompanies It is remarkable, as seeming to indicate 


iat in spite of the large amount of thought in 
enuit ind echanica ki l h have been di 
l ked succes during he past few 

ides to the improvement of the speed and lowering 
ost of telegraphy, practically the whole of the 


isiness of the big telegraph companies is to-day sent 





! hand-operated Morse key, in much the same 
ay, and at no greater speed, than when Morse first 
lade telegraphy a practical commercial art Thus, 

according to the testimony of Col. Clowry, president 
f the Western Union, the maximum speed of trans 
mission is obtained in their service by two systems, 

W heatstone ind Barclay the fe 
i | I as pe minute i 
f ith an i of about 50 it ictical use 
nd tw fori ipparat l ould seem 

sel he n depa de b t Wester! 
ni Com] om thei ilmost ni al practice 
f erating | hand by tl M e k 
Ne) t A n I t ide! testimol! is 

api egrap! stems have bee 

oy ! ind in |} ype wilt acities of on 
ny ’ in ind r, ol system 

i d S¢ ] nter it ni d St S 
ng ne I 1 i iit ssages 
ira ‘) ‘ inute l l ill 
' f } g} eed he ssib I do 

} mal f ¢ m 

S el pacity ind I 

sponding ¢ ise in rates In his te mor Col 
he Western Unior s a on 

nnot hold 

Sssages until tl get a sufficient number to send 

t a 1,000-word-a-minute rate This is true as re- 
! ne t messag ! in tl of the 

ge sag approaching t manuscript letter 

gt} the type of business which w ld be certain 


enormous 
I roughout tl hol nty-four hours of 
l t the lk rates which would then | vossible 
i ld be practicable to set half a dozen operators 
rk simultaneously in punching the sending tapes 
ind the message could be ent through in less than 
ne-tenth the tir that it ould take by the present 
ods rhe r mission of Peary §.000-word 
i from Indian Harbor to tl New York Times 
quoted as great feat in telegraphy It took a 
f e of twer! operators tl e days to get the message 
igl B tl ipid telegrap! stem the same 
s ae il - a neg pa d n the tape, « ild hav 
nt ov i line in a ten minutes 
I i speed method ked t by Hughes 
i Pollak-Virag nd | i to nd a 
he ites re vectively of $000 16,000 6,000 and 
60,000 word ver hour Th significance of these 
methods to the public is that by their use the tele- 


cheapened, and popularized 
ntil it was as available to the ordinary citizen as the 


rhly developed telephone of the present 


NEW YORK AND PARIS SUBWAY SYSTEMS COMPARED. 





EW YORK CITY is justly proud of its subway 
ystem:; but it will be a surprise to some of 
is to learn that tl ibway system of Paris 
actually carries 1 larger number of passen 

during the vea the total being 282,000,000 a 
gainst 200.000.000 carried on tl New York system 
) yf ‘ ‘ fact that more peop! vere car 

! cor irl nl entirely favorable o the New 
York subway. 7 details of the following comparison 


i out by R. H. Whitten, the Statisti- 





ian of the New York Public Service Commission, and 


ifford upor 1 most timely subject a mass of 

iluab!l nformatior hich is a credit to the com 

r and cannot il to |} of great s to the 

mmission ir t important work of regulating trans- 
ma rs in th ity 

There are certain points of similarity between the 

vO subways Both have been built and are owned 
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by the city, and both are leased for a term of years 
to an operating company The length of the two sys- 


tems in miles of single track operated was in 1908, 


the year for which the latest figures are available, very 
nearly equal. But the Paris system, which is entirely 
two-track, forms a network of lines covering a dis 
four miles from the 
New York sys- 


stem terminating in two long forks 


radius of three or 
traffic 


trict having a 
} 


business 0o1 center, whereas the 
tem has a singk 
at the upper end, and extending 14 miles to its most 
Brooklyn 
chief traffic 


has no express service, whereas the New York subway 


distant point from the Bridge, which may 


be called the center. The Paris subway 


has four tracks, carrying express and local service for 
six and a half miles through the most congested dis- 
trict 

The population of the district served by the subway 
2,750,000 im New York and 2,790,000 in 


proper of Paris immedi 


System was 
Paris. The area of the city 
ately tributary to the subway is 31 square miles; the 


area of Manhattan and the Bronx served by the sub 


way is 62 square miles. Hence the population of the 


district served by the Paris subway is more than twice 
York 
There is a total of 64.6 miles of single track in the 
New York and of 62.2 miles in the Paris subway 

New 
trains and the 


as dense as that served by the New system 


The great superiority of the York system is 


due to the frequency of the higher 


speed of travel In Paris during 1908 the least head 


way during rush hours was 2 minutes and 33 seconds 


and the greatest 74% minutes. The least headway in 


the rush hours of the express trains in New York was 
minutes The maxi 


2 minutes and the greatest 4 


mum length of the Paris train was 236 feet; of the 
New York train, 411 feet The 


Pari ibway is 


average speed in the 


es per hour; and in the New 
York subway, 18 miles per hour; the average speed of 
I tridge and %6th 


xpress Brooklyn 


Street being about 24 miles per hour and the aver 


ge speed of the local trains about 15 miles per hour 
rt} maximum speed in the New York subway is 40 
mil er hour, as against 21.7 miles per hour in 
Pari 
I i of fa in Paris are first class 4.8 cents, 
second iss 2.9 cents, and second class round-trip 
ck & cents juivalent to 1.9 cents per trip In 
New York there is a uniform fare of 5 cents; but w 
e fa in New York is cents, the average length of 
ride per passenger is from two to two and a half times 
i n Paris 


In Paris the capacity of each car is determined by 


the government, and in 1908 the average number of 


passengers per car was 64 The capacity of the New 
York cars both seated and standing, estimated on the 


rises to 150 


Paris basis, was 103; but this frequently 


and eve 70 passengers per cal In Paris the num 


ber of standing places is fixed by the government; in 
New York the limit is apparently fixed by the ability 


ef a burly platform guard to boost the passengers in 





by a ell-directed football rush. But were the gov- 
rnment allotment of floor space, as obtaining in Paris 
applied in New York, the maximum capacity of a 
New York subway car would be cut down from 170 
0 10 The number of passenger-place-miles per mile 
of track as 723,000,000 for New York and 36,000,000 
for tl Paris system, and yet, as we have seen above 
the Paris subway, because of the shorter length of the 
trips irried a greater number of passengers in the 
year 

Cc estion in Paris is not nearly so great as in 


traffic is more evenly distrib- 


because 


uted throughout the day; secondly, because the cur 


in Paris move in both directions during 





and thirdly, because the passenger in 


shorte! ride, and vacates his 


Paris takes a 
others. The 


New York subway is 17% miles; 


average 
longest possible ride on the 
though it is not prob 
from Atlantic 
Avenue, Brooklyn, to York, for the 
trip, and certainly not many for busi 
York sub 


consisting 


able that many people take the trip 


229nd Street, New 
pleasure of the 
total cost of the New 


ness purposes. The 


way and its equipment was $87,938,000 


290.000 actually paid by the city for the 


construction of the subway and $36,648,000 that the 


company claims to have expended for both equipment 


including $10,048,000 which it claims 
construction of the subway from 
Broadway and the East 


The total cest of the construction and 








equipment of the Paris subway is estimated at $62 


fared much better thar the 
Paris subway in the matter of taxes, the former paying 
singl $4,306 
Paris subway The New York 
undertaking earned 
invested, while the 


but $90 er mile of track as- against 
per mile paid by the 
subway considered as an economi« 
about 7 per cent on the capital 
earned about 11 per cent on its 
investment. The Paris 
the total estimated cost of construction 


operating company 


reported subway earned 7% 
ner cent on 


and equinment, and the overating company earned 8 


per cent on its reported investment. 
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ENGINEERING. 

A recent wreck on the London & Brighton Railway, 
England, when an express left the rails and crashed 
into the railway station, has again illustrated the light 
construction of English cars. A Pullman car was com 
paratively little damaged, whereas the ordinary day 


coaches were completely wrecked 


The new single-phase electric freight locomotive 
which has been built for the New Haven Rai!'road was 
recently given a test between New Rochelle and Stam- 
ford, a distance of 17 miles. The load consisted of 
thirty loaded freight cars, and the distance of 18 miles 
was covered in 27 minutes without pushing the engine 
to its full capacity. 

In a paper before the Engineers’ Society of West- 
ern Pennsylvania, E. F. Bulmahn described a new type 
of bituminous gas producer which embodies the good 
features both of the up-draft and the down-draft type 
overcoming the production of tar and completely con 
suming the fixed carbon There are two fuel beds, 
one operated as a down-draft producer to break up the 
volatile matter, the other as an up-draft producer to 
consume the fixed carbon, the resultant gas being 
taken off at the center of the producer 


Time was when it took nearly six years to build 

battleship in private yards in the United States; 
but the construction of the “Connecticut” at the 
government yard at Brooklyn set a pace which has 
steadily accelerated. The “Mississippi,” whose trials 
took place as recently as October, 1907, took 44 months 
“New Hampshire,’ December, 1907 
“North Carolina” 


to construct. The 
was built in 36 months; the 
(cruiser), January, 1908, in 36 months; “’Michigan” 
(battleship), 1909, in 3414 months; the “Delaware” 


(battleship), October, 1909, in 27 months 


Vast improvements are being made in the Trans- 
Siberian Railway which, in addition to being double 
tracked, is being largely relocated with a view to 
the elimination of grades and the shortening of dis 


tance When the work has been completed, the dis- 
tance from Paris to Peking will be 6,300 miles instead 
of 7,500 miles over the present line via Harbin and 
Mukden, and the fourteen days now consumed on the 
trip will be reduced to nine and a half days The 
alue of these improvements will be as great from the 
military point of view as they will from that of 


passenger and freight traffic 
Speaking on the relative economy of the single 
phase and direct-current systems for steam railroads 


Mr. George Gibbs is of the opinion that maintenance 
costs of the single-phase system as at present developed 
will be somewhat higher than for the direct current 


though eventually they should be about the same On 
the other hand, he estimates that about 13 per cent 
less energy would be required at the power house for 
the single-phase than for the direct-current system 
Adding the saving in sub-station operation, he looks 
for a saving of from 4 to 5 per cent in the total oper- 
ating cost in favor of the single-phase system 

The tremendous floods of the past season on the Isth- 
mus of Panama have helped to demonstrate, even be- 
fore completion, the wisdom of building a high-level 
rather than a sea-level canal. Through the swamp 
near Gatun the bottom of a sea-level canal would be 
some 50 feet below the general ground level, and at 
Gamboa, where the Chagres River pours its enormous 
and sudden floods across the canal cut, the river bed 
would be 90 feet above the canal bottom. Under the 
torrential downpour, the discharge of alluvial silt into 
the canal would make necessary constant dredging, 
and might result in the temporary obstruction of the 
channel 


There is great activity just now in experimental 





ork in the direction of speed-reducing gears for 
e turbines We noted in our issue of February 
12th that the Melville-MacAlpine mechanical gear has 


own a shop efficiency of 98.5 per cent. The Par- 
sons Marine Steam Turbine Company have installed 
a helical reduction gear on the 1,000-ton steamship 
“Vespasian,” with which they claim to have obtained 
a shop efficiency of 99 per cent. The Dr. Foettinger 
hydraulic reduction gear has shown an efficiency of 80 
per cent. This last-named gear, however, is said to 
have the great advantage of being quickly reversible. 


Prof. O. Paul Monctonof Calcutta sends us a prelim- 


inary description of an enormous steel tank, 330 feet 
square by 6 feet deep carried on steel columns at a 
height of 90 feet from the ground, which has been 
built to act as a r voir for the water mains of the 
corporation Because of the limited bearing capacity 
of the lorai nderlying Caleutta, the tank has 
been built upon a monolithic bed of concrete weigh- 
ing 26,000 ton The tank itself weighs 10,000 tons, 
and the waiter about 40,000 tons. The supporting 
columns are in groups of four braced together; but as 
& precaution against the action of earthquakes the 


groups are not interbraced, the object being to pre- 


vent excessive vibration and to provide a certain flexi- 
bility. The cost of the tank was $600,000. 
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AERONAUTICS. 

The latest German airship—‘Parseval V.”—left Bit- 
terfeld at 10:15 A. M. March Ist on a voyage to Berlin. 
The capital city was reached safely, the 80 miles being 
covered in 4 hours. This airship is the smallest non- 
1igid passenger-carrying dirigible yet constructed. Its 
length is but 30 meters (90 feet). 

With the same make of 50-horse-power revolving- 
eylinder motor used by the ill-fated Delagrange, and 
which drove his machine at the rate of 50 miles an 
hour, Le Blon flew 10 kilometers (6.21 miles) in 
8§:74/5 (45.83 miles per hour) and Balsan 5 kilometers 
(3.1 miles) in 4:1 (46.38 miles per hour) at the first 
foreign aviation meet of the year at Heliopolis, near 
Cairo, Egypt. Both were awarded prizes. 

The 1910 model Bleriot monoplane has a body only 
6.6 meters (21.64 feet) in length. The body is com- 
pletely covered. There are wide horizontal fins on 
each side at the rear, forming a tail, and the horizontal 
rudder is in two parts, one of which is hinged to the 
rear edge of each fin. The tail resembles that of the 
Antoinette monoplane, but Bleriot still uses a rectangu- 
lar-section body instead of the V-shaped form which 
imparts to the Antoinette machine its excellent trans- 
verse stability. 

The recent decision of Judge Hand against Paulhan 
in the Wright brothers’ suit, the granting of a pre- 
liminary injunction, and the requirement of a $25,000 
bond for one month in case Paulhan wished to con- 
tinue his flights, has put a sudden end to the making 
of exhibition flights in America by this daring record- 
breaking Frenchman. The bond was reduced to $12,- 
000, but Paulhan’s manager, although under contract 
to pay him $6,000 per week, has brought the aviator to 
New York to await the result of an appeal. The case 
will be reopened on the 12th instant. 


Gen. Brun, the French Minister of War, a month ago 
inspected at Villacoublay the four Wright biplanes 
which have been built for the French army. Count 
Lambert explained the mechanism but made no trial 
flight because of an extremely high wind. At the same 
time the army Antoinette and Farman machines were 
inspected at Mourmelon by an artillery officer, Com- 
mandant Estienne. On the 3rd ultimo Van den Born 
made a 35-minute flight in one of the Farman biplanes, 
earrying a useful load of 201 kilogrammes (443 
pounds). On March Ist Lieut. Cammaran of the Engi 
neer Corps flew 38 miles in a similar machine. Bleriot 
also has been instructing Lieut. Aquaviva with success 


A man who has made a thorough investigation of 
the accident to the Bleriot monoplane which cost the 
life of Leon Delagrange, has concluded that the acci- 
cent was the result of the aviator getting “rattled” for 
an instant when he was flying low and was about to 
turn. It is this man’s belief that Delagrange threw 
his control lever too far to one side—thus warping the 
wings too much and tipping the machine severely 
and then too far to the other, the result being that the 
machine swayed so violently that it turned over. It 
struck the ground upside down, and all the guys, etc., 
on the under side were found intact. A spacing strut 
between the wings (which the constructor claimed had 
been left out) was found in place and unbroken. As 
far as could be ascertained, everything was in good 
order and the accident was not due to the failure or 
breakage of any part of the mechanism. 


Now that Germany has produced several “men birds,” 
many new aeroplane inventors are rapidly appearing. 
The majority of these favor the monoplane, with which 
type the first $10,000 cash prize (the Lanz prize) was 
won by Herr Grade last fall. Dorner and Hilsman are 
two of the latest successful experimenters with this 
type of aeronef—to whom should be added Major 
von Parseval, who has a huge 14-meter (46-foot) span 
monoplane fitted with a 114-horse-power motor. This 
machine is undergoing its preliminary tests on the 
shore of the lake at Plau in Mecklenburg. On March 
ist Herr Paul Lange attempted the first aeroplane 
flight to be made at Dresden. He rose to a height of 
40 feet, when a violent wind gust capsized the ma- 
chine, which fell and was badly demolished. The avia- 
tor escaped with bad bruises. 


The making and flying of model aeroplanes is a sci- 
entific diversion from which much may be learned. 
Several interesting new forms of aeroplanes have been 
developed from models, and many amateurs have 
learned the behavior in flight of the various types of 
machines. Hence the first national contest of the 
Aeronautic Society for the Chanute cup and other 
prizes, which was held in the 69th Regiment Armory, 
New York city, on the evening of March 3rd, was 
largely attended. Several small monoplanes having 
planes made of wood were flown by L, J. Lesh. Mr. 
Dalkranian had a Langley-type machine with 4 large 
propellers, one at either corner. All the models were 
launched from a table. The longest flight—148 feet 
was made by the monopiane of Frederick Watkin, a 
15-year-old boy. Other contests will be held weekly 
in the armory. 
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SCIENCE. 

Prof. Herschel C. Parker of Columbia University 
announces his intention of attempting to ascend the 
Alaskan peak, Mount McKinley 
be will reach the summit or prove that it can be 


He states that either 


reached only by an aeroplane. 

The alcohol produced from sawdust and wood must 
not be confused with wood alcohol, for, although 
standard alcohol is primarily made from wood, it is 
produced directly by the fermentation ef a pure sugar 
solution, into which the wood is first converted, and it 
is the same, both chemically and physically, as the 
alcohol made from grain. 

EKnud Rasmussen, the explorer, will sail in June 
for Greenland on an expedition which will consume 
four years. The ethnographic study of the Hskimos is 
the purpose of this expedition. One year will be spent 
at Cape York and a year each at Hudson's and the 
Crown Bays. After the navigation of Baffin’s Bay, Ras 
mussen expects to circumnavigate Alaska and to sail 
to the Aleutian Islands and return via San Francisco 

Sir Ernest H. Shackleton, the Antarctic explorer, 
who is to lecture in this country, will arrive on the 
“Lusitania” on March 25th 
Washington, where he will be the guest of Ambassador 
Bryce, he will receive from President Taft the gold 
medal of the National Geographical Society While 
in New York he will be presented with the gold medal 
of the American Geographical Society of New York 


Before the explorer ieaves 


Prof. E. E. Barnard of Yerkes Observatory informs 
us that on February 27th last he obtained with a 
one-hour exposure a photograph of Haliey’s comet, 
showing a faint tail of two degrees, equivalent to a 
length of about fourteen million miles This is 
rather important in relation to the question as to 
whether the tail will reach the earth on May 18th 
From these photographs, taken so far from perihelion, 
it seems that the tail will be amply long enough to 
reach the earth 

The Royal Geographical Society of Italy, at a largeiy 
attended meeting, ratified the recommendations of the 
committee relatively to the bestowal of medals and other 
distinctions for the year 1909. These include a gold 
medal to Robert E. Peary, for the discovery of the 
North Pole; silver medal to Captain Robert A. Bart- 
lett, who commanded the steamship “Roosevelt” on 
the Peary expedition; gold medal to Lieutenant Sir 
Ernest H. Shackleton, for his “nearest South Pole”; 
silver tablet to the Duke of the Abruzzi, for his ex 
pedition to the Himalayas, where he made a record 
ascent. 

The moving picture is now applied to educational 
purposes Chemical tests are now exhibited on the 
screen. There are films illustrating the electrolysis 
of water, action of nitric acid on silver, and action 
of aqua regia on metallic gold, etc. The test tube is 
thrown on the screen many times enlarged, and the 
chemical action is clearly illustrated. Most unsavory 
but educational is a film illustrating the peril of the 
fly The flies are shown laying eggs in unsavory 
places, and before the eyes of the spectators the eggs 
develop in heaps of wriggling maggots. In the final 
stage the winged fly is shown in all its unsanitary 
glory Still another film exhibits the acrobatic fly 
lying on its back juggling various articies with its 
feet, and even swinging a dumb-bell as large as the 
insect itself. 

In the possession of Knox Hall of Natural History 
with its invaluable specimens, Hamilton College ie es 
pecially fortunate. By the kindness of the Hon, James 
Knox, LL.D., °30, the original building was recon 
structed into a hall suited to the display of ai! sorts 
of natural history specimens. The most important 
collection on exhibit is that of the New York State 
minerals, together with related minerals from Canada. 
Among these specimens are found many rare ones, the 
best.of their kind in existence. In addition to these 
minerals are 2,400 specimens of fossils and rocks to 
illustrate the geology of New York; 1,750 specimens to 
illustrate the geology of the United States; 600 fossils, 
mainly from the Silurian formation of Europe. Sev- 
eral thousand valuable specimens in paleontology, 19,- 
000 specimens of ores and minerals, 2.000 specimens of 
land, fresh-water, and marine shells, 300 specimens in 
ornithology from China, 13,000 specimens in entomo- 
logy, supplemented by a fine group of specimens in 
ornithology and comparative anatomy. A rare collec- 
tion of Japanese shells and insects. A large and useful 
exhibition of the North American flora, the result of 
fifty years of botanical study, search, and correspond- 
ence. A large and valuable collection of butterfiles, 
appropriately mounted. The Hall of Natural History 
is under the charge of Prof. William John Miller. 
Ph.D., an eminent authority on geology and mineral 
ogy. Dr. Miller recently wrote a treatise on “The Geol- 
ogy of the Remsen Quadrangle,” including Trenton 
Falls and the vicinity in Oneida and Herkimer coun 
ties. This book was published by the University of 
‘ae State of New York as Bulletin No. 126 of the Edu- 
cation Department, 
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DRIVING 


It may be of interest to many of the readers of 


method 


the Scrextiric American to learn of an easy 
of driving piles through the ice without the use of 
pile driv 
Those wl ave tried to drive even a small post 
by hand while working in water or from a small 
boat, have found it much more difficult than one would 
at first suppos | was myself confronted with the 
problem of building a dock landing for a lake steam 
boat—a steamboat built to carry 300 passengers, be 
ing 70 feet long. The problem was to build a dock 
or landing safe and large enough to handle the people 


rapidly 


First we thought that it would be necessary to hire 

pile«lriving outfit, but my father, R. H. Lodge, de 
Vised a plat hat works to perfection 

We selec traight white oak piles not ove . 
in diameter at the butt, which are cut to the length 
required HBUALLY from 2U to 6) Oofeet rhese are 
sharpened at the butt ends to a point, and with an 
ax 4 thread is cut from the point of the stick back 
from three to four and one-half feet, according to the 
size of the pile 

it is important that the threads be cut as nearly 
the same distance apart as possible A good man 
with an ax can soon cut threads that are mechanical 
It is astonishing how many, with a little practice, can 
be cut in a day It pays to use special care in the 
utting, as it helps wonderfully in the driving. Piles 
that are from ten to twelve inches in diameter should 


have threads from three to three and one-half inches 
apart and two to two and one-half inches deep 

After the threads are cut the pole is ready to drive 
which is done by chopping a hole through the ice at 
the desired spot, being careful not to make the hole 
over two inches larger in diameter than the pole, and 
have the ice act as a guide to keep the pole upright 
while screwing it down 

if the pole is long and heavy, it is necessary to 
fasten three guy ropes to the top of it before raising 


After the raised, it is matter to keep 
it plumb by 
The 


other 


pote 1s an easy 
pulling the ropes 
is raised like a common telephone pole, in 


with pike 


pile 


words. a little at a time poles, follow 


AN ARTISTIC R 


A COMING 


In country districts where the materials are readily 


accessible, the reinforced concrete bridge should prove 


: t 


to be an ideal system for the construction of concrete 
bridges of moderate span. We say of moderate span 
for the reason that the art of trussed bridge construc 
tion in reinforced concrete is as yet in too early a 


stage of its development to warrant its indiscriminate 


use in bridges of considerable span In structures of 
moderate Jength, say up to about eighty or a hundred 
feet, if care is taken in proportioning the parts, esp: 
clally at the joints, and very particular care is taken 


in securing a _ thorough 
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ing up under with tv 
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to let the point of the 


placing 


the pile 


i! 


vo planks spiked together 

o stand a plank in the 
pile rest against it, as 

1 the desired spot 
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DRIVING PILES WITHOUT A PILE DRIVER. 


ile from 


hen 
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are 


grea 
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drop in 
ready 


th 


temporarily 


t 
Tr 


whereupon i 


to 


elp to spike a short plank across 
just above the threads ») keep 
ing under the ice before it is 
t may be knocked off The pile 
the proper place 

to bind a pole (or sweep lever) 
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is done with a common log chain, 
to bind it so that it can 
right Hitch a sharp-shod 
the outer end and lead him around the pile 


to the pile. This 
care being taken be screwed 


in the direction horse to 
(capstan 


fashion ) 


It is an easy matter now to screw a large pile from 
four to eight feet into solid clay or gravel or to un- 
screw it and remove it 

The accompanying photographs illustrate the wood- 


en threads ready for use, and the plan of screwing in 


a left-hand threaded pile by the aid of a horse We 
often put in smaller poles by hand, using two or 
three men instead of a horse 

We have recently taken out two steamer tie posts 
that have been in use for eight years, having begun 


to decay These unscrewed posts we found had been 


in sixteen feet of clay and quicksand It was neces- 

sary to hitch the lever below the water line, where 
the wood was sound, in order to start them. 
= oe — 

To the Cairo Scientific Journal for January last 


Mr. B. F. E 
paper on climate changes in Egypt. 


Keeling communicates an interesting 


There is a strong 


belief among residents that changes have occurred 
within the last ten or twenty years (possibly due to 
increased irrigation) which are distinctly “sensible” 


without the aid of instruments. Mr. Keeling quotes 
the mean temperature at Abbassia for each pentade 
from 1870 to 1904, and for the four years 1905-8; but 
the results show that the differences are hardly 


greater than might be caused by difference of 


ex po- 


sure of the thermometers. As regards humidity, also, 


there is very little evidence of any decided change 
during the last forty years. It is confidently asserted 
by many persons that the rainfall has increased dur- 


ing quite recent years, but the author shows that there 


is little, if any, evidence of such being the case. The 
total rainfall of any year is often influenced by the 
fall on a single day, and is consequently very variable 
from one year to another; the driest year on record 
at Abbassia is 1892, with little more than a quarter 
of an inch of rain, and the wettest, 1904, with less 
than 3 inches, the mean for 1887-1908 being approxi- 
mately 1.4 inch. 
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it was tested for 
of 35 tons repre 
must be conceded 
the intersection 
and web members 
taste. The 

the counties 


attempts 


t 


steer 


BRIDGES 


ships by @erial electric waves been crowned with more 
or less success, than endeavors were made to direct 
the course of balloons and aeroplanes in the same 
manner The American engineer Anthony has made 


Hook, with a small unmanned 


balloon, which he succeeded in guiding more 


experiments off Sandy 
dirigibl 
than a mile seaward and bringing back to the point of 
Prof. Wiechert suggests the employment of 
unmanned aeropianes for the 
electricity and has designed an apparatus of this kind. 
that 


departure 


study of atmospheric 


It is obvious such an apparatus, equipped with 


the necessary instruments, 





bond between concrete 
and steel, the county com- 
missioners or other au 
thorities should find the 


concrete steel bridge a re 
sconomical type 


it re 


liable and 
it is I ; 
quires no painting and 





easy to erect 


practically no mainten- 
ance whateve it is in- 
destructible by fire or the 


action of the weather 


and its subsequent cost for 


should be 


maintenance 


practically nothing at all. 

The accompanying illus- 
tration shows a bridge of 
this class, of the bow- 
string type, which was re- 
cently built.in Canada. It 
has a span of feet and 


provides a clear roadway 
16 feet wide rt total 
weight is about 160 tons 


and it contains about 12 


tons of reinforcement in 
the 


round 


form of plates and 
rods 


The bridge was designed 








which could be sent to 


great heights without dan- 
ger and brought back with 
certainty, would be much 
more useful for the study 
of the 


especially 


atmosphere, and 
that of 


pheric electricity, than un- 


atmos- 


manned _ registering  bal- 
loons, the recovery of 
which is always a matter 
of chance, or manned bal- 
loons and kites, the use 


of which is not unattended 


with danger in stormy 


weather Balloons 


trolled from a distance by 


con- 


electric waves would also 
be very useful in the res- 
cue of shipwrecked per- 
sons and for many military 
and other purposes. But 
—and this objection ap- 
plies also to the wireless 
direction of ships and 
torpedoes—it is a long 
step from successful ex- 


periments in favorable con- 


ditions to uniform = sue- 








to earry a lead of one 


hundred pounds per 
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Instrument for Detecting Violations of the Speed Laws 


A very ingenious instrument for recording the 
speed and license number of an automobile has been 
devised by two instructors of the Massachusetts In- 
stitute of Technology The instrument, which is but 
little larger than a pocket kodak, consists of a double 
camera with a watch movement which controls the 
operation of the camera shutter. 

When an automobile passes at a speed that seems 
excessive, the operator trains the instruments upon 
it and releases the mechanism by pressing a button. 
Immediately the shutter of the upper camera is sprung, 
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DOUBLE CAMERA WITH WHICH VIOLATIONS OF THE 
SPEED LAWS ARE DETECTED. 


taking a photograph of the receding automobile, and a 
moment later the other shutter is sprung, taking a 
second image of the automobile, whereupon the timing 
mechanisin comes to a stop. The plate is developed 
by the regular process, and the resulting negative 
shows an image of the automobile near the operator 
with its license number distinct, and a second view 
of the machine taken at the end of the time interval. 
In the center of the print are the photographs of the 
hands of the stop watch caught when the first and 
second exposures were made. 


Since the automobile has traversed a certain space 


BY L. GORDON GLAZIER 


in the time interval, the second image is smaller than 
the first by an amount which can easily be measured 
with an ordinary scale, divided in hundredths of an 
inch; and knowing that the standard wheel tread is 
56 inches, the distances of the two objects from the 
camera and hence the space the automobile has 
covered in the time interval is easily found by the 
following law: The distance of any object from the 
lens is as many times greater than the focal distance 
of the camera as the length of any line of the real ob- 
ject is greater than its length in the photograph. This 
is a simple proportion in which three of the terms are 
known, namely, the size of the object, the size of the 
image of the object on the plate, and the distance of 
the image from the lens. The fourth term of the 
proportion, the distance of the object from the lens, 
follows by simple division. 
is saved all irksome computation by a table attached 
to the instrument. 

To overcome the possible objection by the courts, 
the watch has been designed so that the operator of 
the instrument may actually see it during the process 
of taking the picture. This is made possible by sim- 
piy boring a hole from the outside of the camera box 
to the back of the watch, which brings to view a dial 


However, the operator 


around which travels a hand attached to the same 
pinion or staff as the regular hand of the watch. In 
order to see this dial more plainly, two mirrors have 
been placed permanently in such a manner as to 
illuminate it. 

The instrument gives extremely accurate results, 
and can be calibrated from time to time on objects of 
known speeds. 

The inventors believe that the instrument should be 
welcomed by autoists as well as police. “It is an im- 
partial judge, the personal element being entirely 
eliminated A motorist who has been stopped does 
not have to rely on an officer's estimate of the speed, 
nor on the speed claimed by the officers operating a 
trap by means of stop watch and signals. Dozens of 
motorists are fighting cases every day who honestly 
believe that they were not overspeeding when 
stopped. They would be perfectly willing to pay thei 
fines if convinced they were violating the law Even 
where the more rational view is taken that the speed 
alone shall not determine whether or not a man is 
violating the law, but that the speed taken in connec- 
tion with the surroundings shall determine it, it is 
always a question of the officer’s word against the 
autoist’s as to surroundings. This photographic speed 
recorder shows whether there were several vehicles 
near the automobile, whether people were crossing 
the street, whether it was more than ordinarily dan- 
gerous to run at the speed indicated, or more than 
ordinarily safe. 

A great advantage of the instrument is that it rec- 
ords speed over a short distance. In the congested 
portions of cities, near crowded cross streets and in 
similar situations, it offers the only existing method 
of measuring momentary bursts of speed. The record 
of any reckless driver can be easily obtained, and a 
print sent directly to him, when he cannot deny the 
evidence of his own eyes, and in many cases an ar- 
rest will not be necessary, as the offense will not be 
repeated. 

Regarding the legality of this speed recorder, in a 
recent case that was strongly contested Judge Ham- 


mond of the Massachusetts Supreme Court said: 
“The result of the evidence did not depend upon the 
fluctuations of human agencies nor on conditions 
where relations to results were uncertain, but upop 
the immutable working of natural laws; and upon the 


a a8 ent | 





SPEED OF AN AUTOMOBILE SHOWN BY TWO 
CONSECUTIVE PHOTOGRAPHS 


evidence the presiding judge may well have found 
that such experiments were likely to be more reliable 
as to the speed of the automobile than the conjectural 
statement of an eyewitness or the interested statement 
of a chauffeur.” 








Sacrificial Compliments Paid to New Buildings in 
Antiquity. 
A supe ic till envelops a great part of the 
al ial firmness may be given to a build- 
ing and that it may be protected from hostile influ- 
ences by inclosing a living creature, preferably a hu- 
man being, in one of the walls of the building itself. 
This belief, which is particularly prevalent in the 
Balkan peninsula and. for instance, has given to the 
Roumanian Queen, Carmen Sylva, material for one of 
her most beautiful folk tales, has not been known’ as 
having had any hold in Italy hitherto. Recently, in 
the course of archeological research, it was found that 
in the foundation of the Temple of Fortune in Pompeii 
there was a hollow space in which nothing other than 
the shell of a tortoi vas found which time had broken 
consequently, was proof of the 


into four piece Tas 


Precise Immurement of a tortoise, which was enhanced 

i the Sy sitioyr y 

by the disposition of th. square blocks of stone of the 
eature’s prisor taly this superstition may have 

passed at an early 


( to oblivion, as the sacrifice 
ign to the Roman religion, 
nally only under Greek in- 
fluence. As, however, thi acrifice of human beings 
among the old Greeks was not unusual, and in Greece 
as well as in the adjacent countries the tradition of 
sacrifice to new buildings is still insistent, it may be 


of human beings 


and was practised occa 


believed that in old Greece also the sacrificial com- 
pliment to new buildings was not unknown Instances 
of this kind of sacrifice in antiquity are certainly not 
frequent; all those of which we have any knowledge are 
attributed to the Greek Orient. Usually a maiden was 
sacrificed who, at the same time, became the guardian 
spirit of the structure. For this reason Trajan effected 
the erection in the theater at Antioch of the statue of 
the girl who has been sacrificed on the occasion of the 
reconstruction of the city after an earthquake and was 
designated as Tyche, the Goddess of Fortune of the 
It is this idea which still lies 
to-day at the root of this superstition of sacrificial com- 
pliment. Solidly a human being is incased in a wall 
of a house or other building, so that its soul may live 
in the structure and never escape from it. At the 
present day a vicarious sacrifice takes the place of 
such immolation. The human sacrifice is practised 
symbolically only, either by taking the measure of a 
person, or of the shadow, and immuring the string 
representing the measure or by incasing in the wall 
an animal already killed or still alive. Manifestly 
such a vicarious sacrifice is the tortoise of the Pom- 
peiian temple, and probably the tortoise was selected 
because this animal can live a long time without nour 
ishment, and the builders believed that the charm was 
more effective the longer the entombed creature lived. 


scene of her sacrifice. 


The Hangman’s Hope, 

When death is caused by hanging, what propor 
tion does the pull to which the rope is subjected dur 
ing the struggles of the victim bear to the weight of 
the body? This novel question has been asked, and 
answered by experiment by Dr. Angelo de Dominicis 
The tension in each case was measured by a dynamo- 
meter attached to the rope. A living dog, suspended 
in such a manner that it remained quiet, exerted a 
pull of 20 pounds, but the subsequent “hanging” of the 
same animal produced a pull of 42 pounds. With a 
larger animal the corresponding tensions were 65 
pounds and 103 pounds 

Hence it appears that the convulsive movements 
.« the victim may increase the tension of the rope to 
more than twice the weight of the body. This result 
explains the occurrence in the bodies of persons killed 
by hanging of serious lesions which it would be dif- 
hanging up @ 
The strength of the rope must also be taken 


ficult or impossible to produce by 
corpse 
into account. If a body is found suspended by a rope 
the breaking strength of which is little greater than 
the weight of the corpse, it may fairly be inferred 
that the body was not suspended until after death 
Hence the experiments furnish valuable data for de 
termining the cause of death in such cases and will 


paebably be made use of in some future detective story, 
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JUPITER AND HIS SATELLITES. 


tion it is clear that the transit of the satellite’s 
shadow precedes that of the satellite; and 
For example: 
Janu- 
17 h 


shadow was clear of the 


after oppo- 
sition the satellite precedes the shadow 
Jupiter’s disk on 


44 m. and 


Ganymede’s shadow crossed 
ary 7th between the hours of 14 h 
1 m (W. M. T.) The 
planet before the transit of the satellite commenced 


two hours and twenty minutes later On June 28th 


the same satellite will cross Jupiter’s disk between 


the hours 8 h. 56 m. and 11 h. 37 m.; and the shadow 
When a 


primary, it 


will follow 2 hours and 37 minutes later 


atellite passes into the shadow of its 


is described as “eclipsed.” The dates of the transits 
shadows, and of the 


Nautical 


of he satellites and their 


eclipses and occultations, are given in the 


Almanac for ten months For one month before and 
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SAT RL? eS 


COLLE GO! 


afte1 conjunction (October 18th) when Jupiter's 


proximity to the sun will be too close for observation, 


the phenomena of the satellites are omitted 


Observations of the occultations of Jupiter's satel- 


liies provide a valuable means for verifying the 
velocity of light As the earth recedes from Jupiter 
after opposition, an occultation is observed to occur 


after a longer interval of time than that which would 


elapse if the planets were separated by a constant 


distance and after conjunction, when the 


earth is approaching Jupiter, the intervals 


are observed to diminish. Light crosses the 


earth’s orbit in a little less than a thousand 


185,800,000 


seconds 16 m. 37 8 At the 
186.330 


date of opposition this year Jupiter's dis- 


tance from the earth is 413.8 million miles 


Occultation of a satellite at this distance 
$13,800,000 

is observed on the earth seconds, 

186,330 


or 37 minutes after its occurrence. The points 


and f are respectively the positions of Jupiter 
and the date when the pro- 


ecliptic of the line 


earth at the same 


jection on the plane of the 


connecting the planets is parallel to that of 


March 30th. At the second date, when the earth 


is at f, observation of a phenomenon of Jupi- 


ter’s satellites occurs later than would be the 


earth remained at the constant dis- 
from Jupiter; and the difference in 


case if the 
tance (ge) 


time is that represented by the interval 4f, or 


oT 
997 seconds 
iP 
_ A comparison of the earth and moon with 
Jupiter's satellite system is shown in Figs. 1 
and 2, which are drawn to the same scale. The 


moon’s distance from the earth does not differ 


very much from Io's distance from Jupiter The 


revolution of the latter is accomplished in 1.77 


the former in 27.32 days If Io's 


distance were reduced to correspond with that 


of the moon from the earth, the period of the 


ite would be even shorter than that which 


s given in the tablk The rapid revolutions of 


the planet's satellites maintains them in 
their orbits in opposition tothe great 
central force attracting them to 
Jupiter, whose mass is 318 times 


that of the earth In the table the 
diameters of satellites V, VI, and VII 
. are not given They are too small 
for accurate measurement, the diam- 


eters ranging from 50 to 100 miles 


JUPITER’S SATELLITES 


| 
Distance, | Diameter, 








\ 
n Period, 
\ Name Miles, Days Miles 
} 
0.5 
Io. 7 2500 
Europa . | 2100 
} Ganymede oud ,000 | 3550) 
Callisto 1,167,000 | 16.69 29060 
CE sagas 7,185,000 | 53 
Vil 7,408,000 | 265.0 
= oe 
That the controlling devices for a 


single-phase car equipment need 


not be more complicated than for a 





direct-current car, states the Electri- 
cal World, will be apparent at once 
meth- 
type 


from the fact that any of the 
latter 
immediately 


ods now used with the 
of car can be applied 
to the former without alteration. It 
it evident that by selecting a suit- 
 & ae A 


arrange- 


ably low value of troiley 

the familiar series-parallel 
ment of motors with rheostatic acceleration can be ap- 
plied to series motors of the single-phase type equally 
as satisfactorily as to those of the direct-current type. 
Moreover, with the alternating-current equipment it is 
possible to substitute reactance coils for the resistance 
of the rheostats, and thereby eliminate a considerable 
portion of the energy dissipated as heat in the control 
circuits during acceleration In addition, with the 
single-phase car there can be obtained, conveniently, 
any desired number of voltages to be impressed upon 
the motor circuits, and there is thus no necessity for 
limiting the E. M. F. to a single value, as must be 
done with direct-current To this latter 
fact is attributable the essential difference between the 
controlling circuits of single-phase and direct-current 


equipments. 


cars, 
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Correspondence. 
A REMARKABLE PHENOMENON. 
le the Editor of the ScienTiric AMERICAN: 

| have just read with interest on page 138 of the 
ScientTiric AMERICAN of the “remarkable phenomenon” 
observed by Mr. V. J. Laine, in which a rainbow was 
seen to be disturbed after each peal of thunder. Mr. 
Laine’s explanation, based upon the change of size of 
the rain-drops, is apparently unwarranted, inasmuch 
as according to the old and generally accepted optical 
theory of the rainbow, the angular position of the 
colors of the bow relative to the direction of the sun 
and the observer's eye, is independent of the size of 
the rain-drops. 

To the writer the phenomenon is more plausibly ex- 
plained by recognizing the atmospheric disturbance in 
the line of sight of the observer due to the thunderbolt. 
The light, after dispersion by and reflection from the 
rain-drops, passes through air which is agitated by the 
concussions following the lightning strokes, and the 
intense sound waves radiating therefrom. The result 
is similar fo that seen over a hot surface, as a stove 
or heated field, where the convection currents distort 
the light rays traversing the overlying air. 

While it is true that ordinary sound waves do not 
iffect the density of the air sufficiently to deviate 
the course of light perceptibly, the violent expansion 
and contraction accompanying a thunderbolt may pro- 
duce the result. The peculiar circumstance in the 
case referred to is that the storm approached from 
the east, opposite to the sun, so that the lightning dis- 
charges, which are generally in the advance portion 
of the storm cloud, occurred in the vicinity of the 
observer and between his eye and the apparent posi- 
tion of the rainbow, whereas ordinarily when a rain- 
bow is seen in the east it is after the storm has passed 
over and the lightning is taking place in the distance 
beyond. W. H. Howarp. 

Washington, D, C. 

THAT CURIOUS WATER PHENOMENON. 
To the Editor of the Screntiric AMERIWAN: 

I observed a similar curious phenomenon to that 
reported by James §; Lee in your issue of January 
29th. Mine was observed from a train going west 
through the great Alkali Desert in Nevada. The 
desert floor is of sand, and flat, as though laid by 
vater Innumerable desert or beach grass mounds 
covered perhaps ten per cent of all the surface. These 
mounds or dunes vary from six to twenty feet in diam- 
eter by one to two feet high 

It was about five o'clock of a warm September 
afternoon. I noticed, looking westward and nearby, 
what seemed to be a small but powerful stream of 
water or fountain, going to perhaps twenty-five feet 
in height. Close observation revealed many hun- 
dreds of these fountains. As near as I could make 
out, there was one from the center of each of the sand 
dunes, varying in size much as the sand dunes varied 
in area. These fountains were really formed by in- 
cipient cyclones carrying sand, not water, in small 
streams, somewhat in the shape of slender long- 
waisted hour-glasses, spreading at the top to fall to 
earth. These varied from twenty to fifty feet high. 
The train was making the usual rather slow desert 
time, which gave a fair chance for observation. This 
continued for ten miles along the line. What caused 
them? I suppose the floor of the desert was several 
degrees cooler than the sand dunes, which had been 
absorbing solar heat rapidly all day. As evening 
approached, the warmer air over the dunes rose 
rapidly, assuming the natural spiral motion, licked 
up warm dry sand, and made a most beautiful pic- 


ture The passengers gazed and wondered why. 
Will the Editor please give the correct cause if 
ne given, is incorrect? 
F co, Cal Roy T. KIMBALL. 
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WANTED: AN ELECTRICAL APPARATUS FOR LOCATING 
SUNKEN TREASURE, 
To the Editor of the Screnriric AMERICAN: 

I have been unsuccessful in finding in England any 
manufacturer of an improvement upon the wnder- 
water electrical ore-finding apparatus originally de- 
scribed in the Suprtement of your paper dated Janu- 
ary 20th, 1906 


I am attempting to locate the position of the hull of 


a wooden ship about 120 feet long by 40 feet beam, 
which has on board forty-four cannon and a consider- 
able quantity of cannon ball, aggregating approximately 
about 20 tor veight. The ship is also believed 
to contain a mber of silver and copper coins. The 
hull is co about 30 feet of sand and mud, and 
ie lies in about 70 feet of water, in an extremely 
leltered bay osition is known to within 100 
irds. As the vy belonged to the Spanish Armada, 
he possess considerable historical interest. I de- 


sire to get into communication with some one who 
would be able to construct any improvements upon the 
instrument described in your SuppreMENT of the above 
mentioned date, and who would give a preliminary test 
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of the apparatus, to show that it could fulfill the work- 
ing conditions necessary I would also like to know 
the cost of the instrument. 
KENNETH MACKENZI£ Foss, Lieutenant Colonel. 
London, S. W. 





The Wisps of Saturn, 

In a recent bulletin, Prof. Percival Lowell of Flag- 
staff, Ariz., announces that on September 19th, 1909, 
in examining Saturn he noticed what seemed to be 
faint iacings traversing diagenally the planet's equa- 
torial belt. Not only was the phenomenon unpre- 
cedented, but it was so faint and illusive that he 
was unable at first to assure himself of its objective 
reality. On mentioning his impressions to his assist- 
ant, Mr. E. C. Slipher, he found to his surprise that 
he had had suspicion of the same thing on September 
Sth, and had even thought to detect traces of it on 
the photographs of Saturn taken by him afterward 
on that day. At the same time that Lowell divined 
rather than described the wisps he saw unmistakably 
a fine dark irregular line running longitudinally 
through the middle of the bright equatorial belt, a 
line not of uniform character, but as if composed of 
beads strung upon a wire 

Following up the eye-hint thus vouchsafed he exam- 
ined the equatorial belt for the wisps at moments 
of good definition during the succeeding days. Re 
peated observation of them, both by him and his as- 
sistant, eventually showed them to be facts, and then, 
to clinch the matter, he succeeded in getting, on No- 
vember 4th, some excellent photographs of the planet 
in which they stood recorded, appearing in situ in suc- 
cessive images on the same plate. 

The manner in which the photographs are taken 
enables ones to eliminate on the images imperfections 
due the apparatus from features due the planet 
itself; for not only is the plate moved first horizontally 
and then vertically for the successive images, but 
the color-screen through which the photographing is 
done is itself shifted at intervals during the taking 
of the plate. Nothing due to either cause could, 
therefore, perpetuate itself in situ on images of the 
set some distance apart. 

On the photographic plate the images appear exactly 
as they do to the eye, though of course not so well 
defined, to wit: as wisps or filaments, fainter than 
the dark belts of the planet’s disk, crossing the bright 
equatorial belt Like all astronomic phenomena prev 
iously unperceived, they became much easier to catch 
after their presence was known; their recognition 
not being nearly so difficult as their discovery. Their 
apparent lack of contrast with their surroundings is 
for much in this; which is also why the photographs 
which intensify contrast brought them out. 

In look the lacings resemble faint shreds of some 
dusky substance in the act of dropping from points 
on one edge of the bright belt over to the other. 
Though darker than the bright belt, they are much 
lighter than the dark belts from which they come, a 
lifference in tone which is probably due to their real 
slenderness being spread out by the light-waves and 
so thinned in strength. 

Careful scrutiny revealed that the wisps started 
from triangular spots in the dark belt, and Mr. G. R. 
Agassiz, who was observing with Prof. Lowell, detect- 
ed that the adjacent parts of this belt were themselves 
crisscrossed by darker lines. The triangular spots 
are not difficult, giving the edge of the belt in good 
seeing a notched or toothed appearance. It has not 
been possible as yet to use the wisps for timing the 
rotation periods of Saturn’s equatorial region, owing 
chiefly to their number and the confusion consequent 
upon it, but identification will undoubtedly come in 
time and give us a more accurate value of the equa- 
torial speed than we at present possess. 

Interesting as the lacings are in themselves, they 
become doubly so from this fact, that they almost 
precisely parallel the phenomena recently discovered 
on Jupiter, in the same regions Except for faint 
ness, which Saturn’s greater distance both from the 
sun and from us alone would cause, the one set of 
features is almost a replica of*the other. Like the 
Jovian, the wisps seem to be more tenuous in the 
middle of their course. Like the Jovian equatorial 
phenomena, too, the medial core is more conspicuous 
than the wisps. 

The Saturnian lacings cross the equatorial belt 
usually at an angle, but one which is less than that 
of the average of the Jovian ones. This angle should 
have something to say about the factors concerned in 
the formation of the two sets respectively; for analogy 
is best explained by secondary difference. 

+O 
Official Meteorological Summary, New York, N. Y., 
February, 1910. 

Atmospheric pressure: Highest, 30.73; lowest, 
29.43: mean, 30.12. Temperature: Highest, 59; date, 
28th; lowest, 2; date, 7th; mean of warmest day, 54; 
date, 28th; coolest day, 11: date, 7th; mean of maxi 
mum for the month, 37.6; mean of minimum, 25.1 
absolute mean, 31.4; normal, 30.7; daily excess com 
pared with the mean of 40 years, 0.7. Warmest mean 
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temperature of February, 40, in 1899; coldest mean, 
23, in 1875-1885. Absolute maximum and minimum of 
February for 40 years, 69 and — 6. Average daily 
excess since January ist, 1.3. Precipitation 1.07; 
greatest, 1.57; date, 28th; average for February for 
40 years, 3.80. Accumulated excess since January ist, 
2.08. Greatest precipitation, 7.81, in 1893; least, 0.82, 
in 1895. Wind: Prevailing direction, West; total 
movement, 9,679 miles; average hourly velocity, 14.4; 
maximum velocity, 45 miles per hour Veather: 
Clear days, 8; partly cloudy, 10; cloudy, 10; on which 


0.01 or more of precipitation occurred, 9. Snowfall, 
5.3. Mean relative humidity, 65.5 Sleet. Sth, 12th 
Dense fog. 21st. Mean temperature for the winter, 
31.73; mormal, 31.80; deficiency, 0.07 Precipitation 
for the winter, 14.68; normal, 11.03. Excess, 3.65 
Total snowfall for the winter, 33.3 
>-e-- ~ -- 

et A 19190, 

4 letter has been received at Harvard from Capt. 
T. E. De Witt Veeder, Superintendent U. S. Naval 
Observatory, giving the following elliptic elements and 
ephemeris of Comet A 1910, computed by Prof. H. ® 


Ephemeris of Corn 





Morgan: 

“Numerous direct solutions having failed the 
distances for Washington observations January 25th 
and February 4th were varied to get the following 
elements. A slight change in the elements carries the 
comet near Mercury January 19th, and near Mars last 
year.” 

ELEMENTS 


Epoch 19:0, January 30.54, Gr. M. T 


M mean anomaly at epoch 6 
Tr longitude of perihelion lah? BA" 
ongitude of node axe 16’ -Feliptic 1910.0 
i inclination ja7e gy’! 
4 angle of eccentricity 66° 15 
Log. a log, mean distance 7500 
Log. wu og. mean daily motion 3.3116 
(i 
Jan. 16. Feb, 2 Feb, 
Ln 8.0m 2.1m fm 
3 +.1m 6.2m i. 2m 


/ 


EPHEMERIS 


Gr, M, 1 H. M. 8 6 Log. P Log.n 
1910. February 26.0d 2 1s 1.2 y’ O.9310 0.0880 
March 2.0K 22 16 26 13 t 
March 6.0d,.. 22 40 21 13 
March 10.0d... . 2 23 BD M4, ih OF 66.0eEK 
_—— +O? 





The Current Supplement, 

4 new process for reducing atmospheric nitrogen, 
invented by Dr. Schoénherr, is described in the opening 
article of the current SurprpLement, No. 1784 Among 
the present wonders of science, none stirs the imagin 
ation so powerfully as the doctrine that some forms 
of insanity are the result of a chemical change in the 
blood The theory is elaborately discussed in an 
article entitled, “The Chemistry of Insanity.” The 
recent development of aeronautics has suddenly creat- 
ed a demand for large quantities of hydrogen at a 
low price. The subject is considered in a short article 
Emil Kosack writes an article on speaking magnets, 
speaking iron, and speaking wire. Since the experi 
mental bombardment of the “Belle Isle” of the British 
navy, no such thorough and systematic firing tests 
have been directed against a warship in any foreign 
navy as those of which the French warship “Jena” 
was the subject last year. An elaborate article by a 
competent authority gives the results of the tests. 
W. P. Dreaper exhaustively reviews the artificial silk 
industry. One of the most recent important events 
in the field of prehistoric archeology was the discov 
ery of a megalithic monument of remarkable size in 
Bisceglie, Italy. This subject is discussed in an illus- 
trated article. In the middle ages falconry, or hawk 
ing, was regarded as the king of sports, as it was 
the sport of kings. The origin and development of 


this obsolete form of hunting is discussed by Dr. Hane 
ok 


Ages.”” Perhaps the most distinguished authority on 





Bollmer in an article entitled alconry in the Middle 
the subject of precious stones in Germany !s Prof 
M. Bauer of Marburg. He contributes an exhaustive 
article on artificial stones, which contains a wealth 
of technical information The process of directly 
producing ammonia from coke-oven gas is described. 
Since Davy, nearly a century ago, constructed the 
first safety lamp, inventors almost innumerable have 
produced lamps bearing their names, but in the ma- 
jority of instances the alleged improvements have 
been more apparent than real. A comparative esti 
mate of the safety of these various forms of .miners’ 
lamps is presented by J. B. Marsaut Ff. W. Henkel 
contributes an article on astronomy and astrology, in 
which he riddles the supposed influence of the planets 
upon human affairs. 
—@ 6 OO 

After three successful flights on March 2nd, Lieut. B 
D. Foulois, in a Wright aeroplane, made a fourth 
attempt at San Antonio. which resulted disastrously 
The rudder of the machine was wrecked, and Lieut 
Foulois had a narrow escape from injury. The ma 
chine had just turned the southern end of the parade 
field at Fort Sam Houston when the engine stopped 


The aeroplane fell forty feet to the ground 


a 


—— 


— 


Vogrmont 
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ROCK-HEWN CITY OF PETRA 


AN ALL BUT IMPREGNABLE ANCIENT TOWN 
HAROLD J. SHEPSTONE 
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of Obelisks, 80 cailed from the huge monolith pillars that have been made with incredible toil by cut 


ed the 


The rock-hewn obelisks of Petra. 


sa (the Vale of Moses) in which the famous rock-cut city of Petra reposed in ancient times, securely shut in from attack of the marauding’ 


Their heigi ul - ed omparison with the figure of a Bedouin standing by or 


and 
the 


the Orient 


Petra 


Unique among the many wonders of 


the remaine of hoary civilizations stands 








rock-hewn city, the city so graphically addressed by 
the prophet as ‘Thou that dwellest in the clefts of the 
rock, who habitation is high (Obad. 3), and re 
ferred to in the challenge of the Psalmist (60:9) 
“Who will bring me into the strong city? Who will 
lead me into Edom? It lies on the northwest edge 
of the great Arabian desert, about midway between 
the Guif of Akabah and the Dead Sea Other ruins 
such as Palmyra and Baalbec, show crumbling piles 
of magnificent architectural monuments, but in Petra 
high up among the mountain crags that sentinel it 
are temples, theaters, tombs, and other structures 
strong and indestructible, standing almost as perfect 
as when they were chiseled out of the living rock of 
which they still form a part 

These ruins (if ruins they may be called) chal- 
lenge admiration by the variety of styles they em- 
body, showing, in the most ancient creations, early 
pative art intermixed with Egyptian, and in the later 
magnificent edifices the best types of Greek and 
Roman architecture; and by the exquisite hues of the 
sandstone from which they were hewn, varying from 
the prevailing purplish-red of the mountains and 
cliffs to the delicat pink and rose color of some 
strata, and the white, crimson, yellow, and blue-rib 
boned veins in other places, rivaling the softness of 
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the plumage of bir 


Petra, so 


long 
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inaccessible 
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flowers 
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Ss remote- 


ness and the danger from roving Bedouins, may now 


be reached 
from El \ 
Prof 
Archeological 


\rabah 
railroad 


a monumental 


by a si 


School of 


wor 


Gustaf 


x hours’ ride 


laan, a static 
Jerusale 


k on Petra, 


west ward 


ym on 


th 


om and 


has just 


le 0 


the 


paid 


toward 


the 


ew Mecca 


Dalman, director of the German 


author of 
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visit to this scene of his former explorations, in which 
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most 
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accompanied by 
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Petra, nestling amid its precipices and cliffs almost 


in the shadow of Mount Hor, called by the natives 
Jebel Harun (Aaron) from the tradition that it was 
here on the top of the mount that Aaron died, is ap- 
proachable only from the east through a deep and 
narrow defile which the little stream of the Wady 
Musa has in past ages cut for its n the red sand 
stone The gorge opens in one place to about two 
miles in width for a distance of about a mile, and 
here, protected by mountains and precipices on every 
de, this remarkable town lay secure from attack 
from without. It was its impregnable position and 
its being on the great caravan route to the Red Sea 


from the north that gave it the importance it had as 





g away from all around them the mountain top. 


rhey are evidently Egyptian in their conception and design, as also are many of the pylons and temples of Petra 


a trade depot and stopping place The approach was 


beneath grand arched portal at the mouth of the 
Sik (as the deep ravine is called), some remains of 
the portal being still visible It takes half an hour 
to follow the windings of the narrow path along the 
dark ravine, which is only from 10 to 20 feet wide 
threading the course of the oleander-fringed stream 
bed until one emerges into the small open valley. The 


variegated sandstone rocks rise precipitately on either 


side to the height of from 100 to 165 feet, almost shut- 
ting out the light of day. One of our views shows the 
entrance to the Sik. Another is taken about twenty 
minutes in from the opening, giving a good idea of 
the narrowness of the defile and the precipitousness 
of the rock walls, while beyond, where the gorge 


widens a little, are seen the sculptured columns of the 


magnificent so-called Khaznet_ e! Farioun (the 
Treasury of Pharaoh), although it is one of the 
latest of the rock-hewn monuments of Petra, being 
attributed to the Emperor Hadrian, who visited the 
place in A.D. 131 and erected here a temple to Isis 
Another of our photographs shows this imposing 


structure, which is justly regarded as one of the won 


ders of the East The rock wail from which it is 
hewn is here an exquisite rose pink It is in a state 
of remarkable preservation The imposing facade 


columns, one 


rock- 


each of six 


the other, with 


shows two rows majestic 


row above niches in which are 
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t of the living rock I 
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of clay. 


Rock 
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Sik, or defile, is nearly two miles long, 
mind ; gathering the beauties of. the stream, the peerless hues of the sandstone, the towering cliffs. the 
impassable ravine, the brillant atmosphere, and the fragment of blue sky above, the city stands unique 


Carved with matchless skill, after the conception of some master 


AN ANCIENT CITY CARVED OUT OF A MOUNTAIN OF SANDSTONE AND ENTERED BY A MYSTERIOUS RIFT TWO MILES LONG. 
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The theater among the rock-cut ruins of Petra, 


hewn equestrian and other statues, the 
whole terminating above in a miniature 
temple crowned by a huge urn, the entire 
height being about 65 feet Within is a 
bare lofty room and some chambers 

A short distance beyond one emerges 
into the mountain-guarded valley in which 
the city lay, mounds of debris marking 
the sites of the former homes of the 
Petrans, the population in the city’s palmy 
ing estimated at from forty to 
The rock-hewn 
structures chiseled in the _ precipitous 


days be 


eighty thousand souls 


cliffs on every side were public buildings 
and tombs rather than dwellings. Just on 
the left, as the valley is entered, is the 


vast rock-cut theater in semicircular form, 


capable of holding 3,000 spectators Here 
the workmanship is Greek There are 
thirty-three tiers of seats. In this locality 


Idest tombs, including de 
tached pylons Many of the oldest tombs 
were cut away when the theater was hewn 
the mountain side One of our 
photographs is of the theater 

Standing in this small open valley ons 
sees the facades of tombs and temples of 
many styles and dimensions, with many 
niches for votive offerings. They are at 
all elevations, many low down on the 
mountain side, and others high up in the 
cliffs, with stairways cut in the rock to 

















The Sik, the entrance to Petra, the impregnable rock-hewn city of 
antiquity. 


Ed Der, one of the most remarkable of the temples and tombs of Petra. 


reach them. While most of them stand out 
conspicuously, others are hidden in the 
mountain recesses and lateral valleys 
How eloquent are these silent pylons and 
obelisks of Edom and Egypt, and these 
columns and capitals of Greece and Rome 
What diverse peoples these tombs hav 
looked down upon when living and given 
sepulture to when dead! And how many 
different religions have been represented 
by ministering priests at these shrines! 

One of our photographs is of a tomb or 
temple in three storieS cut out of the 
mountain wall on the east, and showing a 
succession of similar buildings beyond 
The facade of this tomb is not, like most 
of the others, in imitation of a temple, but 
of a lordly palace, and it has been consid 
erably damaged 

On the opposite side of the valley to the 
west stand the remains of a masonry edi 
fice called by the natives Kasr Farioun 
(the Castle of Pharaoh), of which we also 
give a photograph. It was a Roman 
heathen temple. 

Behind the Kasr Farioun, a rock-cut 
staircase leads up the rugged hill of the 
Acropolis to the Place of Sacrifice, with its 
altars, pool, and court, all hewn out of 
the living rock. This was a typica! holy 
place, or “high plece,” of the primitis 

(Concluded on page 22) 

















among the ruins of antiquity. Gaze at the stupendous walis of rock which encircle this ancient habitation, 


P P an } self. } P 
and mark how man himself, but an imitator of Nature, has adorned the winding bases of these encircling 


walls with all the beauty of architecture and art 


vith temple. tomb, and palace, column, portico, and 


among the ineffaceable impress 
city half as old as time,” 


pediment—while the mountain summits present Nature in her wildest and most savage forms, and 


seed 


will be the memories of this silent, beantif 


PETRA: AN ANCIENT CITY CARVED OUT OF A MOUNTAIN OF SANDSTONE AND ENTERED BY A MYSTERIOUS RIFT TWO MILES LONG. 
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Weve ‘ he rise in blooc me e attending wound together with a sheet of carbon paper round to the initiated they tell a whole history of romance 
certain maladi is know! outcome of a a drum As in the former apparatus, a style marks and adventure, stories of shipwreck and disaster, tales 
pontaneous reaction o1 ! ie body against time The apparatus is designed either for a rotation of lost treasures and of strenuous efforts to recover 
he mierol . dings on is, therefore f the drum (about 360 millimeters in periphery) in them The charts locate the position of sunken 
‘ rhe tha ase hould be acted ibout 7 days, or in 24 hours The paper tape and wrecks in water so deep that no divers or wreckers 
igair ord bdue the morbid state of carbon should be exchanged after each turn, which have yet succeeded in raising them or unloading from 
the atier t of the highest import a very easy matter The dropping of the bow occurs their hulks the wealth of treasures known to exist in 
ar i i ia v kept informed of them Some of these wrecks carried down 
he ial mperature of the blood with them gold and silver bullion, which 
Accor resent practice, tempera 43,-- ; > ~ = time and salt water cannot destroy, and 
iure readings are taken at regular interva others are laden with ores of great value 
say tl mr fe imes a day, by a sensi but not so generally prized by the treasure 
ti hermomete this practice obvious! see kel On the Greut Lakes alone the exact 
gi ! information as to those cillations 40 Tiberkulin-Jajekt positions of wrecks are charted which con 
in temperatul vhich may have occurred the tain many millions of dollars in bullion 
iy he meantin and which, in some case and ore There is no vague uncertainty 
i ld be ul to kno A proce 8 about these treasures They were known 
illowins i i ul to exist in the holds of the ships, and ne 
led continual in 1utomat he ia et been apie io recover them 
fore, is t of universal attentio A 8. bez. 06 sete ob Dez 08 Tl teamer ‘“‘Pewabic,” for instance, which 
f of be I i rs, Messrs. Sic u 30 i) x rs) ca ent down in Lake Huron in a storm in 
& Halske ha ‘ perfected an ap 186 carried with her half a million dol- 
pa ! ievit ‘ Record obtained with fever recorder, showing effect of lars’ worth of copper from the Lake Super 
rhe aj based I my tuberculin ignition ior mines For three decades expeditions 
incipl \ | terati in tl | sought to find the wreck, and finally it was 
ric ! e o itinun wit I iriation in n accordance with the rotation speer f the drum located about six miles southeast of Thunder Bay 
tempera I pri I vdditic " il of and takes place either every 12 or minutes But the wreck was in such deep water that only a 
platinu i W itstone bridge and a self-record In order to allow for both speeds, the apparatus can very small fraction of her cargo was ever recovered 
ng millivoltmete be fitted with two drums, exchanged against each Here is a submarine copper mine which might tempt 
The | i i oduced o some other by a simple manipulation. The useful width the most adve irous soul to risk his life in gaining 
of the cavit the body or fixed on the body \ of the paper tape in this case is about 80 millimeters The chart of ecks on the Great Lakes compiled 
coub nd l resistance onnect the oil e., somewhat less than in connection with the forme! t the Hydrographic Bureau and Coast Survey shows 
with th bridg ind mill tmeter whicl l pe This is why the one is generally used fo he l f le h of water, and this simple record 
TD vVariatic I i istance of the platinun accurate, scientific investigations and the latter for tel's é ry of why enterprising man has not 
wit md according temperature of the body ordinary clinical apparatus been able te ecover then Divers seeking treasures 
Dive i t juired eed tl ipparatus is su] — >-+e-> — - in sunken vesst have learned that anything whicl 
plied | a na! orage batt of four olt th Treasure Hunting. lies much more n 100 feet deep is very difficult, if 
gradual dt ! ! n being compensated for in a KORGE ETHELBERT WALSH not absolutel mpossible, to recover The pressure 
simple manne by meal of a testing and regulating The United States Hydrographic sureau and Coast of the ater beyond thatedepth becomes so great that 
esistance i irse and fine adjustment As the Survey has charts of the Great Lakes and the Atlan diving lits are apt to collapse and crush the eare 
ormal rang f the recording apparatus compris tic and Pacific coasts which are consulted eagerly by We know from a study of the charts that hundred 
the interva be ot ships loader 
tween ) cle ind l l treasure 
} deg ‘ I ha in wa 
cur regisiered ter rangin iro 
' of ffl 100 to 250 feet fr 
listinctness depth, and if d 
any therapeutical ing suits could be 
ind scientti fhe invented to witl 
purpose stand the enor 
rhe electrica mous water pres 
fev record sure at the lov 
conet ited ft est depth and 
two diffe nt enable the diver 
‘ to work easily 
in ‘ enormous for 
p he rotatir tunes could be 
il «¢ the iilli quickly made 
meter 1 The whole his- 
pended fron 4 tory of treasure 
riy of metal hunting under 
the curv being the water has 
recorded on : been marked by 
paper tape about man’s futile ef 
{5 meters tn fort to fight 


leneth which is 


ilong by a 


moved 


lockwork ue h(a 





The useful width 


of the tape is 0 
millimeters ie 
low th pape! 


tape there move 


under the action 


of a clockwortl 
an inking rib- 
bon over which 


oscillates a 
‘r carrying at its 
end 4&4 runner 
The position oO 
the 


marked by a dot 


pointer is 


each minut rhe 
ert ft pot 
thue rodu¢ a 
form a a i 
curvy Ihe ] 
week t \ al 


months 
The s nd 
between poi! 


to any mio? 








against the pres 


sure at great 


depths. One hun 
dred feet below 
the surface of 
the sea, the pres- 
sure is about fifty 
pounds to the 
square inch. The 


ordinary diving 


suit of rubber is 
inflated by com- 


pressed air, 
which 


ed to 


is regulat- 
the depth 

Below 
feet 


reached 
one hundred 
the diving suit it 
self 


collapses 


frequently 
There 
many 


have been 








AN ELECTRICAL DEVICE WHICH RECORDS A PATIENT’S TEMPERATURE FOR EVERY MINUTE OF THE DAY AND NIGHT. 


hould be wound up once a 
ye oll being inserted every three 
1 mprise a rotary coil located 

i is insensitive 
I eq i 


large class of adventurers and hard, practical men 
of business and science, who are interested in .the 
recovery of lost wealth through improved metheds of 


deep-sea diving and wrecking. These charts are simple 


and uniinpressive in appearance, and might easily be 
mistaken for ordinary coast charts with here and 
there dots to represent submerged reefs or rocks, but 


fatal 
attempting to 

belo: the 
the steamer 


accidents in 


work 


100-foot mark For instance, when 


Pewabic was located in, Lake Huron, a diver from 


Toledo, Chio, went down to inspect it, and was hauled 


up dead The steamer was in a depth of water 


Two other divers in the next 
fate In 1892 Oliver Pelky 
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epproximating 200 feet 


few years met the same 
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DOUGH-MIXING APPARATUS. 
Pictured in the accompanying engraving is a de- 


vice adapted more particularly for kneading dough, 
but which is also applicable for mixing, stirring, 














ce 














o churning any material for household or culinary 








DOUGH-MIXING APPARATUS, 


purposes. The machine comprises an approximately 
rectangular receptacle A formed, however, with a 
curved bottom, and an outer casing B, which acts as 
a support for the receptacle The end walls of this 
mixing machine are provided with journal bearings, 
in one of which a crank handle C is supported. The 
other journal consists of a socket D, adapted to re- 
ceive one end of a spirally curved stirrer blade QZ. 
The opposite end of the stirrer blade is formed with 
a threaded hub into which an extension of the crank 
handle axis is screwed. Secured to the stirrer blade 
at each end are a pair of outwardly projecting arms 
or curved fingers F. the object of which is to reach 
the material that is not properly stirred and mixed by 
the main stirrer blade In use as the crank handle is 
turned, the fingers tend to feed the material toward the 
center, so that it is fully acted upon by the main 


blade We are informed that in practice this type 
of stirrer kneads and mixes the dough thoroughly and 
evenly in a comparatively short time. By holding the 


stirrer blade and turning the crank in a reverse di- 
rection, the latter will be unscrewed from the hub 
so that both the crank and the stirrer blade may be re- 
moved from the receptacle. A patent on this mixing 
mechanism has been granted to Mr. Sanner E. Ray of 
McConnellsburg, Pa 
- a oo 
IMPROVED STEP LADDER. 

In the Screntiric AMERICAN of November 14h, 1908, 
we published a description of a collapsible step lad- 
der. An improvement upon this form of ladder has 
recently been patented, which is provided with an 
upper section that may be removed and replaced with 
a shorter section, thus reducing the height of the 
ladder As shown in the accompanying engraving, 
the ladder consists of the lower side-rails A, connected 
by means of sleeves with the upper side-rails B. 
The ladder is collapsed by swinging one side against 
the other, but normally the rails are held apart by 
means of a diagonal brace, such as shown on the 
lower section of the ladder. The steps C of the lad- 
der are hinged to one of the side-rails as shown in 
ig. 3, while at the opposite side they are provided 

















IMPROVED STEP LADDER. 
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with brackets D, in which are slots adapted to en- 
gage hinge pins secured in the side-rails A. This 
slot and pin connection provides the necessary play 
when the ladder is collapsed. The pins on which the 
steps are hinged lie at right angles to the rails A, 
and in order that the tread surface may be horizontal, 
the steps are made of a substantially wedge shape, 
as indicated in the illustrations. The top or platform 
E of the ladder is also hinged to the rails at the 
points FF, which lie on an axis at right angles to 
the rails B. To support the ladder in its normal in- 
clined position, two legs G are provided. The legs 
are connected by the usual links H to the rails A, 
and at the upper ends they have extension pieces that 
are hinged to the rails B. When it is desired to 
shorten the ladder, these extension pieces with the 
upper rails B are withdrawn from their sockets. 
Then a top piece, such as indicated in Fig. 2, is ap- 
plied to the ladder, the four short legs of this piece 
being inserted in the sleeves at the upper ends of the 
rails A. The legs G are now made fast to the rails 
A by means of pins J. which pass through them 
and also through the legs of the top piece. To pre- 
vent the legs G from spreading too far, they are re- 
tained by means of brace bars K The links H in 
this case are unnecessary and are folded upon them- 
selves, as indicated in Fig. 2. Mr. William J. Blun- 
dell, Box 182, Brooklyn, N. Y., is the inventor of this 
improved step ladder. 
- ee —__— 
NOVEL CURRENT WHEEL. 
A number of advantages are claimed for the wheel 
illustrated herewith, namely, that it does not re- 


quire the use of dams, it regulates itself to the rise 
and fall of the stream, uses only the surface current, 
is equipped with teathering blades, and is provided 
with means for preventing the parts from freezing 
fast in cold weather. The water wheel is supported 
on pontoons, as indicated at A in the illustration. 
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NOVEL CURRENT WHEEL. 


The pontoons are connected by means of links or 
parallel arms B to a fixed framework supported on 
piles driven into the bed of the stream. Fig. 3 shows 
the construction of the blades used on the wheel. The 
spokes of the wheel are arranged in two parallel sets, 
which are bifurcated at their outer ends. The blades 
C are hinged to rods connecting the parallel spokes, 
and have free play in the bifurcated portions. This 
provides a very strong construction, and enables the 
blades to accommodate themselves to the current, so 
ihat there is no lifting of the water, as in an ordinary 
water wheel. It will be evident that as the water 
rises and falls, the wheel will rise and fall with it 
so that the blades will always extend to a uniform 
depth into the water. However, when the water rises, 
the surface current is apt to be very swift, and it is 
necessary to reduce the flow past the wheel. This is 
effected as follows: On the upstream side of the 
siructure a wing D (Fig. 2) is built out diagonally 
into the stream, so as to direct a large portion of the 
current between the pontoons and against the water 
wheel. In this wing are a number of flood gates F 
connected by means of ropes and pulleys to one of 
the pontoons A in such a way that as the water rises 
the gates will open, permitting the water to fiow 
through them, and thus cutting down the current that 
strikes the wheel To protect the parts in cold 
weather, a casing is built over the wheel, at the top 
of which is a suction fan F. This is belted to the 
wheel as shown in Fig. 2. Through a duct G a current 
of warm air is conducted tothe interior of the casing, 
and thence is sucked out of the top of the casing by 
means of the fan and delivered through the pipe H 
as indicated by the arrow. At the up- and down 
stream sides of the casing, hoods J are placed, which 
come close to the surface of the water, and prevent th« 
fan from drawing in cold air instead of the air 


223 


through the duct G. The inventor of this improved 
water wheel is Mr. W. P. Spooner, Box 3 “The Manse,” 
Carievale, Saskatchewan, Canada. 
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CAR*RETAINING DEVICE FOR RAILWAY CURVES. 
In order to insure the safety of cars when round 





ing curves, and to prevent the car whee! flanges from 
having undue frictional engagement with the rails, 
a safety mechanism has recently been invented, which 
is pictured in the accompanying engraving. It con- 
sists of a central rail A, that is supported on the ties 

















METHOD OF RETAINING CARS AT CURVES. 


and is strongly braced by means of anchoring de- 
vices B, which are imbedded in the ground and term- 
inate in plates C. The object of these plates is to 
prevent the anchoring devices from working upward. 
The illustration shows a portion of a car truck pass- 
ing over the rail A. The axles of the truck are con- 
nected by means of auxiliary trusses D, below the 
main trusses, on which blocks EZ are supported. De- 
signed to travel around these blocks # are endless 
chains F, fitted with rollers. The rollere are pressed 
by the blocks EZ against the guide rail A As the 
truck passes round a curve the rollers tend to keep 
it in place. Ordinarily, the forward wheei on the 
outside of the curve tends to bear against the rail 
owing to che fact that it is rigidly connected with its 
mate on the other side of the curve, and hence it cannot 
travel faster than the latter. The result is that the 
fiange on the outer wheel is subjected to considerable 
wear. The centering device here shown, however, will 
prevent the flange of the outer wheel frem being un 
duly pressed against the rails. The guide rail serves 
to prevent spreading of the rails, and keeps the cars 
from leaving the track. The inventor is Robert Bel- 
den, of Pulga, Cal. 
- + + 
MASSAGE APPARATUS. 

A patent has recently been granted upon a device 
for securing a vibrator to the hand for appiication 
in the operation of massage. The apparatus may be 
adjustable, to adapt it for use by different persons, and 
may be securely clamped to the hand, so as to impart 
to it the vibratory movement that is used ia certain 
massage treatments. As shown more particularily in 
Fig. 2, which is a cross section of the device with 
the vibrator removed. it comprises a padded cushion 
A, provided with two plates B and C, which terminate 
in horns £ and F that fit the palm of the hand. These 
horns may be covered with sleeves AK of rubber if 
cesired. The plate C is formed with two lugs, between 
which is mounted a screw G. and the latter is pro- 
vided with a knurled thumbpiece, whereby it may be 

















MASSAGE APPARATUS. 








turned e plate B is fitted with a nut #7 tl 
ae he screw, and as the screw is turned the la 

re relatively adjusted to bring the hort le 
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STREET INDICATOR FOR CARS 
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metal frame of the locomotive 
cuit be interrupted the magnet E would be de-ener 
gized, permitting the valve V to open, thus putting 
on the brakes and blowing the whistle W with ai) 
from the train line. At the same time the lamp L 
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needed i chine to take the place of the 
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STREET INDICATOR FOR 


‘ ind immediately after passing i street the 
chanbisn actuated to announce the next street 
and display a fresh advertisement This change is 
ffected by means of contact plates which are secured 
o the ‘ it pporting the trolley wire Che 
contact plat ngage i spoke of a whee causing the 
latte to make a quarter turn and momentarily clos 
an electric circuit coming from the wire that supplie 
urrent o ltght the car This momentary mpul 
ctuate relay in the apparatus contained within the 


of the indicator, and by means of a small electri 
motor he wel on which the street numbers and 


signs are printed are turned to the required degre 


Should or plate become detached from the 
crose wire the mductor can operate the indicator b 
means f a ite! When the end of the line 

reached the mechanism is reversed so that the treet 
will be ant need consecutively in the reverse d 

tion Should the car cross a different set of street 
on the return trip, instead of running the web forward 


for the whole round and then rewinding at the start 
ing point tl veb may be arranged to bear the street 


f the return trip interspersed with the streets of the 


f ward trip and a shutter may be nployed to cover 
treet name f the first part of the trip, exposing 
the return trip The inventor of th 
et indicator i Mr. H. Alwies, 214 South 1lth 
t i Vio 
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AN AUTOMATIC RAILWAY SAFETY SYSTEM. 
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imple matter to develop an 


absolutely ¢ i ad tem, in which tl el 
gzineer wi ‘ t li I d wit! ind the rair 
will rus ae rol fror some central 
controlling ati he ! j ha not been 
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CARS. 


d On 


anying diagrams 


bstruction on the rails or whether the 


llustrate the equip- 
the locomotive there is a shunt-wound 
i small steam turbine, which is 


team from the boiler In series with 






TO TRAIN LINE 
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CAB EQUIPMENT 
\ Recording Ammeter 
Air Whistle 
Incandescent Lamb 
Electro Magnet 
Grounded to Engine 
Dynamo Fields 
Armature 
Plug Socket 
Third-rail Shoe 
Knife Switch 
Valus 


so] 
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TRICAL APPARATUS AND CONNECTIONS ON THE CAB 
,OF THE LOCOMOTIVE. 


would be extinguished and the ammeter would record 
the time when the interruption occurred The field 
circuit is grounded in the locomotive at G and G 
Between the fields and the ground @' is a knife switch 
At the side of each 
block extending for a distance say of fifty feet is a 
rail T (Fig. 2) 


A mounted on a third-rail shoe S 


When the shoe S engages this rail it 
is lifted, opening the switch A and interrupting the 
circuit of the fields through the locomotive. However 
the circuit of the fields would not open unless ther: 
should happen to be a broken rail or a train in the 
next block 

Alongside the track are two lines, C and D, one of 
which is connected at intervals with the rails of the 
track while the other is connected with the third rail 
sections 7. These lines, C and PD, run to a station 
house where the circuit is completed through a switch 


that m 





y be opened by the engineer in charge of the 
house whenever he desires to stop the trains along 
the system under his control. The line (@ contains a 
switch @ for each block section, which is held in closed 
position against the tension of a spring by means of an 
electro-magnet jf The latter is connected in series 
with the rails of the track and is energized by a bat 
tery B at the opposite end of the block system. In casé 
of a breakage in one of the rails, or should a switch 
be thrown open, the magnet R' would be de-energized, 
permitting the switch @ to open and thereby break 
the field circuit of the dynamo on the approaching 
train, with the consequent setting of the brakes as 
described above. The same result would follow if the 
circuit through the magnet R should be short-circuited 
by a train on the block At P (Fig. 1) is a plug 
socket adapted to receive the telephone plug connec 
tion The telephone circuit is completed past the 






































the armat 1 of this dynamo is an incandescent switches @ through a coil R*. This resistance permits 
imp L, a rding ammeter FR, and an electro-magnet the passage of the alternating current of the magneto 
nic ally to hold the arm of valve and telephone, but prevents the passage of the direct 
n tl ike pipe of the train. The fields F of current to the dynamo so that telephonic communica 
he dyn i eir circuit completed through the tion is not interrupted by the block system. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
BUTTON-FASTENER H. G. C. HORNING, 
New York, N. Y. The fastener quickly fastens 
a button in place on a garment by the use of 
engaging and holding the button and 
passed through the cloth of the 


a pin 
adapted to be 
garment, the pin engaging a 
back of the garment and preferably 
having a head and neck for 
shaped end of the pin to 
together. 


retaining device 
on the 
formed of a plate 
engagement by the I 
fasten the pin and plate 
Electrical Devices, 

SWITCHIL-PLUG PrP. C. Ewrna, Little Rock, 
Ark In this construction, the in 
ventor permanently 


improved 

connects the cord to the 
cord extends from the plug 
at approximately an ninety degrees. 
fhe plug remains in a horizontal position when 


plug, so that the 


angle of 


in use and out of use, and the movement of 
position to the other, does 
the cord at its point of 


the plug from one 
not cause binding of 
connection with the plug 
Of Interest to Farmers, 
GRADER ~~ Modesto, Cal 
By the use of this earth is 
plowed and delivered to an elevator and dis 


BEASLEY 
mechanism the 


tributer ; 
of the machine alternately so that it may be 


plowed dirt is delivered at each side 
received in a conveyor for re 
being manually controlled ; 
the delivery belts 


distributed or 
moval, the delivery 
the receiving drum 
and forms a driving member therefor and de 
interior of the drum 


guides 


from the 
and the manually-operated con- 


livers the dirt 
upon the belts ; 
trols command the operating mechanism. 





Of Generai Interest. 
WALL-MOLD.—E. W 
This 
walls, and its object 


CoLuins, Fort Dodge. 


lowa invention pertains to cement or 


concrete is to provide a 
new and improved wall-mold for use in build 
ing a monolithic concrete wall, with or without 

with a facing of a different, 
enhance the appearance of 


air spaces, and 
finer material to 
the wall 
MATCH-CASE B 
N. ¥ 
particularly to 


New York, 
This invention relates to match cases, 
adapted to be 


device is 


EPSTEIN, 


such as are 
carried in the pocket The 
cially to be used as a case for matches which 
are permanently attached t 
e adapted to be torn 
These 


attached at their lower edges to the 


espe- 


a card-board sheet 


or holder, and which a 
off one by one when used matches are 
i ‘ lower edge 
of a flap, and this projects in a direction in 
heads of the 


which the matches lie 


WALL M B ENSMINGER and J. W 





SHAFFER, Fostoria, Ohio In the present pat 
ent the invention has reference to improve 
ments in walls, and it hs for its object the 
provision of a nstruction whereby there is 
an air-space between the blocks forming the 
wall and the plaster-boards or laths, without 


its being necessary to veneer the blocks. 

FIRE-ESCAPE LADDER Ww A. 
Arcade, N. Y 
conveniently stored adjacent to a window, and 


FARMER, 
This collapsible ladder may be 


is adapted to be readily adjusted out of the 


| it is the only rotating bag holder ever spose 


| that revolve in the space of one. 





| 
| 
| 
| 
| 


| 
| 


| York, N. ¥ 





| 


window in case of a_ fire It is strong, of 
light weight easily manipulated, and will 
automatically space itself from the side of | 


the building, so as to leave room on the rungs 


for the hands and feet of the user 
VAGINAL SYRINGE.—0O KATZENBERGER, 
Chicago, Ill This invention is more espe 





cially designed for use in 


powders onto the diseased parts and arranged 


to permit conveniently charging the powder 


container of the syringe with powder, to insure 
a proper spraying and spreading of the pow 
der and to provide an escape for the air pres- 
sure from the parts 
ORE-SEPARATOR.—G. W. 
City, Mo. When the toothed cam wheels rotate 
the feed end of the frame will 
imparted thereto a series of rapid vertical im 


Kunke., King 


screen have 


pulses, while the frame will be vibrated rapidly 
n horizontal plane and in a_ longitudinal 
lirection y or f the cam wheels, the wheels 
novin I t direction and springs in 
t! t re is fed onto the feed 
nd « umping motion is im 
parted thereto, tending to move coarser par 


ticles above the finer 


through the screen, while the ore travels longi 
tudinally of the sereen by 
wheels 
BEER-TAPPER W. W. FrisHo_m 
ville, Col The invention relates to that 
of tapper in which the valve is fitted in the 
bung hole and the patentee 
valve casing 


action of the cam 


Lead- 


type 


bushing of the 
provides a novel arrangement of 
as securing devices and passages with a view 
of facilitating the 
of the 


operation and the action 


tapper in controlling the fluid to be 


drawn 
DRINK-SHAKER J 
York, N. Y¥ The 


mixers, and its object is 


Hemnricns, New 
relates to drink 
to provide a shaker, 
making 
drinks, and 
ent mixing and cool 


invention 


more especially designed for use in 


cocktails, milk punches and lik 
irranged to allow conve 
ing of the ingredients and straining and pour 
ing of the drink into a glass 

ORE-MILL.—T, C. Hisrrep, Shawnee, Okla. 


In this case the invention is an improved mill 


for reducing ores containing metals 


particularly quartz ores of both hard and soft 


precious 


spraying medicinal | 


permitting them to pass | 


| 


| holding position. 


| 
| 


|} which may 


| 


| 


| 


| 





varieties. It combines the functions of a stamp 


|cut the inside surface of a tube, having means 


| lodged or 


mill and a grinder, in that it is adapted to] sides by wheels or segmental gears driven by 
hammer the ore so as to break it into small|the motor. 

pieeos and then grind and crush it into smaller GARBAGE-CAN.—W. B. Osrorn, Clarks 
particles. burg, W. Va. The main purpose of the inven 

HOLDER AND MEASURING DEVICE FOR | tion is te provide a garbage can which has a 
GRANULAR MATERIAL.—A, A. Haury, Chi-| hinged cover pivoted in such a manner that it 
cago, Ill. In the present patent the purpose |may be raised by foot thereby per 
of the inventor is to provide a receptacle for|mitting the use of both hands in transmitting 
granular material such as tea, and combine| the garbage into or removing the garbage from 
therewith novel, simple, and convenient meuns|the receptacle. 
for measuring and discharging a quantity of 
tue contents of the receptacle into a vessel 
for use. 

ADJUSTABLE CURVE-RULER.—C, 0. Har 
rer, Omaha, Neb. The invention consists of an 
abscissa ruler or straight edge, a spring ruler, | vention is to provide an apparatus of simple 
and ordinate rulers adjustable laterally and | ¢, 
arranged at the opposite end portions and at|phe rapidly washed and refilled, and when the 
an intermediate point of the spring ruler, and | potties in the frame are filled it descends and 
tue outer ordinate rulers having pivotal por-} the bottles can be removed for corking., 
tions connecting them to and adjustable along RUILDING-BLOCK MOLD C J 1. 
the length of the spring ruler. CorpEes, Waldwick, N. J. This mold is adapted 

PAPER-BAG HOLDER.—J. W. DUNNIGAN, | to make blocks of different 
Altoona, Pa. The object of the invention is to] tion contemplates an arrangement in which the 
provide a cheap and serviceable rotating paper | sides or walls of the mold may be moved out 
bag holder which will furnish a maximum of] wardly so as to enlarge the 
separate holders in a minimum of space, and| mechanism includes means for moving some of 
wherein each size of bag will be in a separate | the 
bunch and may be casily got at and removed. 


pressure, 


Machines and Mechanical Devices. 
BO’. TLE-WASHER.—R. J. 
coon, N. Y. This invention 
washers and fillers, and the object of the In 


Preirer, Calli 


refers to bottle 


truction, in which a number of bottles can 





sizes rhe inven 


mold, and the 


walls in unison so that the cores for the 
| block are advanced automatically into position 

PIANO-SWELL. Saran W. CLARK, New 
York, N. Y. It has been found that the move 
ment of the lid by 
the audience often operated to distract its at 
dis 


and being triangular in shape, gives three sides 


mechanism concealed from 
VAPOR-EXTRACTOR FOR USE IN TREAT 
ING WHISKY-BARRELS.—B. H. Huppert, 
Highlandtown, Md. The invention is a vapor 
extractor for use in treating whisky barrels, 
and in operation, steam or other medium may 
be introduced through the inlet pipe to operate 
upon the interior of the barrel, and then be 
discharged through the ports and the body and 
outlet in the operation of the apparatus. 
WATER-GLASS-GAGE CUTTER.—F. B Lop 
GrTT, Butte, Mont. This instrument cuts glass 
tubing from the inside thereof, to form water |jnyention is an improvement in apparatus for 
gage columns; the cutter may be set to sever | dispensing liquids adapted for use in ejecting 
an article to the size desired; it is adapted to|/soda water syrups 
other liquids. The fountain construction in this 
for exerting an outward upon the]/apparatus forms the subject of a separate ap 
point of, operation; and the parts of the im-| plication for patent which Mr. Smith is about 
plement are held and returned to their normal | to file. 
pomtiion ty cutemets means. LIQUID-DISPENSING APPARATUS. — H 
a Ee K. Smiru, Union, 8. C. In this case the in 
Hardware and Tools, vention is an improvement in apparatus for 
LAWN-SPRINKLER.—G. H. Cnoare. | dispensing liquids, adapted for use in dis 
Hailey, Idaho. This invention provides a sprink 
ler which may be placed beside a foot-path for | and 


tention from the music and constituted ¢ 
turbing element In the patent the 
inventor avoids this objection by 
means within the casing of the instrument and 
entirely audience, for con 
trolling the volume of sound. Her new 
anism is separate and distinct from the lid of 
the instrument. 
LIQUID-EJECTING 
SmituH, Union, 8. C. 


present 


providing 


concealed from the 


mech 


APPARATUS.—-H. K 
In the present patent the 


and mineral waters and 


pressure 





other liquids The present patent is a 


a house to irrigate the lawn without wetting | divisional application of Mr. Smith's prior ap 
the walk or house; provides one which may |plication filed in the United States Patent 
be secured in position by the operator without | Office 

necessitating the suspension of the flow; and CABLE-CLAMP.—C \ Burin Bartles 
one of a _ structure diminutive and easily | ville, Okla. In the present patent the object 


handled. of the invention is the provision of a new and 
STEP-LADDER.—W. J. BLunpett, New | improved especially de 
This invention relates more par | signed for use on well-drilling tools and other 
devices, and arranged to securely clamp the 
cable and to positively hold the same against 
slipping. 
METER-BOX.—L. P. 


cable clamp, more 
ticularly to that type of ladder disclosed in a 
prior patent granted to Mr. Blundell. One 
object of the present invention is to so con- 


struct the side rails and legs of the ladder ANDREWS, Sedalia, Mo. 


that each may be separated into two sections,/One object of this inventor is to provide a 
and one of the sections replaced by a shorter|box, which serves as a protection for the 
section to produce a step-ladder of shorter|meter incased therein, which can be easily 


read, the 
securely in 


meter to be 
locked 
accidental or 
which is 


opened to permit the 
BoyLanp, Aurora, Neb. In/|closure of which can lx 
place to prevent 
‘ning thereof, and 


length. 
CLASP.—A. O. 
the construction of this clasp the applicant 
provides a pivoted jaw having a spring tongue | 
at its pivot end for holding the jaw closed, and | water tight. 
at the opposite end a cam device is provided 
co-acts to maintain the tongue in its 


unauthorized 
substantially 








Prime Movers and Their Accessories, 
CARBURETER.—P. J York, 


which 


DDASEY New 


BOLT AND NUT LOCK.—C. H. Ferevuson,|N. ¥. This invention has reference to carbu 
Jersey City, N. J. More particularly the in-|reters such as used in connection with gas 
vention refers to a nut lock in which there is|/engines. The object of the improvement is to 


having a yoke 
inclose the 


plate or washer 
be bent up to partially 
engage with a 
The plate is so 


employed a produce a carSureter having an improved con 
struction which operates to draw the air in a 
plurality of | concentrated current directly 
sides of the latter. formed | opening from the admission valve. 
that it is automatically held against rotation 
and serves not only to lock the nut in place 
but may also lock either the bolt or a second 
nut, or all three. 


nut, or at least across the fuel 


Railways and Their Accessories, 
SPARK-ARRESTER AND DRAFT-REGI 
LATOR FOR LOCOMOTIVES.—R. J. Hanus 
Tanta, Egypt. The aim in this patent is to 
provide an 





Heating and Lighting. 
SAFETY-PLUG.—E. H. 


attachment for distributir prod 





Bastion, Fairbury, 








. 4 ucts of combustion more even! rr causit 
Ill rhe object here is to provide a plug, for} pom to p through the lower flu is well 
convenient attachment to the crown sheet, fire |. . tne upper. and Sor 2 ‘ 
sheet, or other part of a boiler, to indicate |. j.) under other cireumstan ild react 
danger in case of low water level, and arra the smokestack and be Gischareed therefrom 


to prevent the fusible material from being dis- | 4; 
blown out of the plug body by 
pressure in the boiler, to insure an even heat 
ing of the fusible metal core, to prevent the 
plug body from being clogged up by sediment, 
and to provide a ready flow of molten metal 
out of the body of the plug and permit free 
relieve the boiler 


effects considerable 
sumption, 
RAILWAY-CROSSING.—A. H. Havanp, Ur 
bana, Ill. In this instance the invention has 
reference to railroad crossings, and it has for 


economy in coal cor 


an object the provision of a crossing for rail 
adapted to minimize the amount of nois« 
when a train is 
crossing, and the said crossing being safe and 
TINKER, efficient. 

N. D. The aim of this inventor is to provide a 

a means for heating the water in a tank or 
partially submerged 


, | roads 
escape of of is, 
. occasioned 
undue strain, 


TANK-HEATER.—W. 


pressure to . 
passing over the 


Anamoose, 


Pertaining to Vehicles, 
DUST-PROOF ILF-OILER FOR AXLES 
fuel, and for permitting the removal of ashes,| J. J. McGuire, New York, N. Y This inven 
and the entrance of sufficient air to properly | tion relates to wheels such as carried by carts 


reservoir, the heater to be 
in the water, and having means for supplying 





consume the fuel. and wagons. The object of the improve: { 
eae the production of a wheel having ar box 

Household Utilities, which will be self-oiling and substant dust 

> — f The bsorhe aterial p i in tl 

CRADLE.—L. Varcas, New York, N. Y. This|2F0f The absorbent material | ; 
dust chamber is preferably formed of lamp 


improvement is in motor-actuated cradles, and 


. : wick or similar woven material 
has in view a cradle supported to oscillate 
about an approximately central vertical axis, Nore.—Copies of any of th patents wilt 


nts each 


title of 


having | be furnished by Munn & Co. for t et 
Please state the 


the invention, and date of tl! 


the cradle in its preferred constructior 
an annular track on the under side which ts 
arranged to be alternately engaged at opposite 


name of tl patentee, 
paper. 








pensing soda water syrups and mineral waters 











Kindly write queries on separate eheeta when writing 
about other matters, such as patente, 
books, ete, This will facilitate anewering your ques 
tions. Be sure and give full name and address on every 
sheet 

Full hints to correspondents were printed at the head 
of this column in the issue of March 13th, 18, or will 
be sent by mail on request, 


su becriptiona, 





(12206) E. J. B. asks: A said t 
bullet shot in the air (the carrying power of 
the rifle 
limit will 
as if you were a mile in the air and 


being one mile), after reaching i 


return to the earth just the 


subi 








bullet from the same rifle toward the ! 
8 says that the bullet shot from ame rifl 
one mile toward the earth will reach t earth 
sooner than the bullet dropped from 1 in 
the air A If a bullet is shot from a r 


so that it rises a mile into th: 


for an instant at rest at a point a m 





the earth, and neither rising nor 
begin to fall as if from 
the earth It wilt 


will immediately 
rest, and fall a mile to 
strike the earth with the 
a fall of one mile through the air Chis will 


velocity acquired by 


not be the same as free fall, sine the air 
will retard its fall somewhat if a rifle at a 
height of one 
a bullet vertically 


nares 


buitet 


mile above the earth disc 
toward the earth, the 
will have two forces acting upon it, the for 
of the 


urging it 


powder and the force of gravity, both 
downward, and its velocity will be 


that given by the sum of the two fe It 


will reach the earth in much less time than 
would be required for a falling ball A is 
wrong and B Is right 

(12207) W. I. 8. asks Please advise 
when the twentieth century began, whether 


on the first day of January, 1900, or January 
1, 1901 \ The twentieth 
at midnight of the 
1901 The year 1900 was the 
of the 
from one, and you will find that 100 is th 


entury began 
morning of January Ist 
hundredth year 
Begin and count 


nineteenth century 


last number of the first hundred: so 10 is 
the last 


numbers or 


number of the nineteen hundredth of 
centuries, 
(12208) G. P. 


inform me as to the 


Will 


construction of the siren 


asks: you kindly 


whistles as used on tne United Stat navy 


boats? Some tell me they consist of a disk 


having slits cut between the center and eir 

mference which is caused ti whir? by 
steam pressure others say not While net a 
yearly subscriber, I get your valua pap 
from the newsstand, and would very much 
appreciate a reply to this inquiry A. Sirens 


are made very much ¢ 


round holes are more frequent in the larger 


than slits There are two plates, the 


lower stationary and the 


sizes 
upper revolving. Tr 
the lower the holes are vertical, and in the 
upper they are inclined all at the same angle 
but the 
plate register 
still When 


revolved 


lower end of the holes tn the upper 


with those in the lower when 


steam is turned on, the wpper 
| plate is exactly as 


1, : 
blown round, and the faster it turns the more 


frequently the holes register, cutting off and 
passing the steam alternately Mhi cuUuses 
vibrations of shorter and shorter period to he 
applied to the bell of the whisti giving a 
higher and higher note, till the steam is t 


off, when the note descends in the 


(12209) T. A. G. asks 
be squared? If so, how can it be don 


have read in papers about people working on 











it for years and could not do if is it or 
a joke or are those people in my class and 
don't know how to count? What I mea t 
square a circle of any size down to the very 
finest square the fingers car mak \ \ 
square of exactl t same irea that 
i n ire! in t b mstr i 

word ! f I ! 
' that es mn ols 

l tt us f drawi { \ 
number if ' il t t t 
made The area of a circk f nad ai i 
plying the circumference b haif the Th 
rhe circumference is found by multiplying the 
diameter by the number 3.1415026546 i i 


number which never comes te as end, and 





which has been computed to a very large mam 
ber of decimal places Now since the circum- 
ference cannot be exactly found the area 
cannot be exactly found, and th ide of thé 
equivalent square cannot be exactly found 
(12210) ' W i would like 
ver much to have you explain how it is pos 
ibl for an it ft 1 fast n th 
\ I I q d hough 
I ot ft instrument pr if 
td it a iT to b nfrary to th VS 
f ervation of nergy \ \ i boat 
vilin before th wind, does not go swifter 
in tl wind That is impossibie, even whe 
‘ tal iccount of the small friction of te« 
It will retard the boat somewhat But when 
the boat sails near the wind, the line followed 
by the boat is longer than the distance the 
wind travels while pushing the boat a dis 
tance equal to its length, and s tt boat 
moves farther than the wind move rm the 
same time You will find the point discussed 


| in our SUPPLEMENT, No. 214 


s you describe, aithough 
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1007 as the outcome of a paper in the Scien 
years before 
found ex 


rikiC AMERICAN SUPPLEMENT two 
printed in full and will be 
interesting \ very complete list of 


flights made up to November, 1909, is one of 


the many excellent features of this work. 
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INVENT? RS are invited to communicate with 
Mann & (Co.. 361 Broadway, New York, or 
625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their in- 
ventions, Trades-Marks and Copyright« 
Design Patents and Foreign 
nts secured 


registered 
Pa 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
nventor furnishing us with a mode! or sketch and 


a brief description of the device in questior All 





communications are strictly confidential Our 
Hand-Book on Patents will be sent free on 
request. 

Ours is the Oldest agence 
it Was established 


for securing patents; 
over sixty-five years ago, 


MUNN & CO., 361 Broadway, New York 








Branch Office. 625 F St.. Washington, D.C. 
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peoples of the land. These “high mes WITH THE SUN! 


places” were the subjects of many warn 












ings to the children of Israel. There 
are other high places in the vicinity of 






See the spots 
on the Sun. 


















Petra, NEEDED ON FARM, SEA OR RANCH, By Mall Insure 
a P . : . poetry EL ¥ such a good tele cope was never aol fe w th is price before. These Telescopes are made by one ofthe largest manufacturers of 
Still another interesting ruin is of the 1 . They are BRASS BOUND, WRASS SAFETY CAP on each end to exclude 
: é sted. GUARANTEED BY THE MAKER. Heretofore Tele 
so-called Ed-Deir (the convent), and is oy en of cnntide vent le ly secu of these in 








+ 
m t. Wwe Ww AR- 
URIST SAWSt New 9 RK, 





reached by an hour's hard climbing along 








Telescope E of 
ravines and up rock-hewn staircases, to Messrs, Kirtland Bros, & Co. Guntumwes * Thad wit t recent ar ne mur Excelsior Solar Telescopes, with which f 
- “ A had the pleasure of observing an Kelipse of the 1% At the Aust Tyrol it was almost 50 pe nt concealed, Your Solar eve is & great 
the northwest of Kasr Farioun. Pass- | thing. its value to me on this occasion was many times greater than the entire outlay for the T ion ope. Ye ars truly, Ls 8. HEN 
: . Send $1.10 by Registered Letier, Post Office Money Order, Express Money Order, « na Bank Draft payable mu 
ing the striking Tomb of the Lions, we KIRTLAND BROS. & CO., Dept. S. A., 90 Chambers ‘Street, New York y 
reach at last the high plateau on which fo UAV ATA Py 


stands Ed-Deir It is nearly 150 feet 
long and almost as high, being similar 





Snithmade KRIS-KROS Suspenders 


| Solve the problem of perfect adjustability in the old 
| reliable cross-back etyle No cords. no tubes, an pul 


to the Khazneh, having its double rows 
of six columns each, but widened by cor- 


ing device is tavisible and ingenious, respor 
ner-pilasters on both sides and on both IH C Auto Bu ies p ie tion KRIS-KROS alec hax the Smith 
, iuplexn ends. invie'“le drawer hoo 
stories. On this plateau there are several | cast--ff. Adju-tybility ard durability « 





Satisfaction positively guaranteed 


places of sacrifice and a fine view of 





Al most 0d stores or direct postpaid. We. 
Send for lus ated booklet 


Mount Hor to the southwest. 

The early history of Petra is hidden in 
ihe mists of remote antiquity It was 
probably the capital of Edom Its first 
mention is in sacred history in II Kings 


Ride Fasiest 


HE easiest riding vehicles on 
country roads are IHC Auto 
Buggies for these reasons: HOW TO MAKE AN ELECTRICAL 
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14:7, which records its conquest by Ama- 








viah in the ninth century B. C. From . P High wheels protect occupants Furnace for Amateur's Use.—The utilization of 1¢ volt 
se 80:1. we teeete tent & wane tek alle from jars when going over rocks, clods or bumps. The same sizeclod | #jeeuenquits for small furnace pe Be 
700 B. C.. held by Moab. It is evidently or obstruction of any kind naturally ofters more resistance to the low sacs can be mee OF any on @ large vee te By - 
referred to in several prophetic denuncia-| than to the high wheel. In plain language, the low wheels must jump Macegcan SUPPLEMENT, He LANG, Price  eante. 
tions whose fulfilment has been most over—the high wheels roll over. That’s one big advantage of high LHe” 
literal. About 300 B. C. it had come into wheels. It means not only greater comfort but less jar and jolt to 

possession of the warlike Nabataeans, the working parts of car. 


descendants of Nebaioth the eldest son REVERSE 


of Ishmael, who made it their capital, and For Business and Pleasure ' rom It crap 


it was known to the Greeks as Petra. 






















Strabo, the Greek traveler and historian, this is the ideal vehicle. Simplest to operate, costs less to keep than The stmplest, most reliable, most compact, erd ite 
describes it at the end of the last century one horse, travels from 1 to 20 miles an hour over hills, through mud, ape apts seta og “op amano 
B. C. as also did Pliny, the Roman snow, over any roads. Front wheels are 40 inches high, rear wheels eee te ghee te tse 9 2 
writer, in the first century of our era. ‘In 44 inches. Equipped with roller bearings and solid rubber tires, 1% » ‘ony @ 

A. D. 60 Aretas IV., King of Petra, had | inches wide, I H C Auto Buggy wheels do not damage roads any more than I. ‘ ‘ pei we 
extended his conquests to Damascus and | the ordinary spring wagon wheels. Solid tires mean no punctures, no ‘‘blow "DETROIT ENGINE WORKS. 
is referred to by St. Paul in II Cor., out,’’ no delays, no heavy repairing and replacing expense. Full elliptic springs; 12 Beaufait Ave., Detroit, Mieh, 


: 34 . . . 
11:32. In 105 A. D. in the reign of 36 inches long and 15g inches wide, also long wheel base, add to easy riding 


rrajan, it passed under Roman rale qualities, Send for proofs, Learn what other farmers think of this car. See A Home-llade 100=Mile 


the International local agent, or address us for further information concerning 


Xcclesiastical historians in about the ie aici We sins : : t . . . . , . 
Eee a , a = Reiiaeil this car, and if you are interested in a light delivery wagon ask for information Wireless bn Set 
fourth century mention it as a Christian | on the International Auto Wagon. This vehicle has the same features of con- 

ot poli It mtinued yopulous and | ion as e -< .. 2 . Read SCIENTIFIC AMERICAN SUPPLEMENT Gs for @ 
metropolls continued po} i struction as the Auto Buggy and is equally efficient in its service. thorough, clear deseription, by A. Frederick « { 
=a oe ¢ . ‘ ‘ the construction of a 100-mile wireless telegrapnu vuttit 
prosperous as a trade depot until about NTERN ‘ | hey eR ty ome 
the beginning of the fourth century, when 1 ATIONAL HARVESTER COMPANY OF AMERICA Chicago U s A yee 10 cents by mail, Order from your newsdeaier or 
-¢} . (locorporated) som 
the caravan routes from the north, which 4 MUNN & CO., Inc., 361 Broadway, New ¥ ork 
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Wig 
arched portal to the Red Sea, were < al nee 
liverted to the Persian Gulf. After this 2 : * ae [- H-<( { | N I 
it rapidly declined, and it is not heard Ny} 


of again until about A. D. 536. Even its y " Mh ‘ in - . 
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until it was visited and identified by Seet- 









zen in 1807, and explored and described | 
by Burckhardt in 1812, the latter gain- 
ing access to it, as he also did to Mecca, 























Do 
You Want 
Good 


Information 


Cheap 


in the disguise of a Moslem pilgrim. honey 


ing po 


~>-2-—.> —— 





Treasure Hunting. =~ $25 perweek. For perticulars apply tothe 
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make the venture $2,500 were offered him | 


before he went down, and a_ written 
promise that he would get one-half the | HALLEY AND HIS COMET 























| Let 
| will agg 
net returns from the wreck. In addition | . we ep 
to this his lif a a eeeaiaenth iiol The year 1910 is destined to be one of the most famous in astronomical history, simply because write t° us oy iene 
o this bic ife was to be insured for Halley’s comet has returned after a lapse of seventy-five years. Why not learn all about this ,a cient eve you the shine 
$20,000 for the benefit of his family. But wonderful comet and about comets in general by reading the following articles ? 1 ei hat “a © en Supple” 
€ . « ~_ ™ ‘ ‘ 7 | * e , 
after making an examination of the loca-|] Scientific American No. 19, Volume XCVIII. Gas Phosphorescence and Meteor Trains. An article ¥ va Y° ee nat yo wish 
which the inve stigations of C. C. Trowbridge of Columbia University are described, showing that the a gare 





tion and the depth of the water, Chalk 


t 
| after-glow produced from a vacuum tube resembles closely the effect produced in the sky by the please att ode heme™ 
ent att 


er —* Sup? who 









refused this flattering offer. passage of meteors. me en 
Sahl seen aa ees : ree Scientific American No. 6, Volume XCIX. The Mystery of Comets. An article in which the famous | _ ten w enct 
Many accounts of great depths to which | comets of the last century are enumerated and described and modern cometary theories discussed | $i are WO aoget® - 1 
divers have descended to inspect wrecks Scientific American Supplement No. 1728. Ancient and Popular Ideas about Comets. Queer super | —  * 
stitions about the strangest of ina avenly bodies. y" sre 
and help to recover treasures must be Scientific American No. 7, Volume Cl. Halley’s Comet. An interesting article by Dr. Alexander W 
: : , ; - het Roberts, in which the general history of Halley’s famous comet is sketched with comments on its 
accepted with a little grain of salt. For past appearances. 
— o . J > r S ientific Amerikan Supplement No. 1705 The next ti (1910) of Hall 
sta » Jo agger » . apparition o alley’s Comet 
ins uu e, John Hagger ty, W ho went down important article by C. Wilson, with a map giving the position of the comet relatively to t! 
to inspect the steamship “Oregon,” of the planets from September 15, 1908, to July 13, 1910. 
aa iad > Lie : - : Scientific American Supplement No. 1632. Halley’s Comet. An artide by F. W. Henkel. F.R.A.S 
wrecked off Fire Island, was generally which tells how Halley came to discover the comet which bears his name, and how mathematicians 
. , > 40F have plotted its orbit. 
repo “¢ ave -ache « DF 3 
7 ported to have reached a depth of 125 | Scientific American Supplement No. 1770. Edmund Halley. A biography by J. E. Gore, M. R. L. A., of 
feet But to disprove this the hydro- the man who dispelled cometary supe youos and popularized the law of gravition 
ae io P : . é || Scientific American Supplement No. 1773. Light Pressure and Comets’ Tails. An explanation of the 
graphic charts show that the depth of p vataries of a come t's tail, by Arthur Stanley Eddington, F. Ss. 
water where — ae 7 ny one of the papers here listed can be supplied for 10 cents. The entire set will be sent for 80 cents. 
iter where the steamer sunk was only Order from your newsdealer or from 


104 feet. Other remarkable diving feats MUNN & Co., Inc., 361 Broadway, New York City 
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Cadillac once more 
proves itself most 
economical car 





Remarkable record submitted by 75 Cadillac “Thirty” owners in 
New York metropolitan district who have driven their cars 
398,884 miles at a total cost for mechanical repairs of 
$53.21, averaging 71 cents per car. 
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Eq ent to 16 times around th 
84 mile it a total repait 
I t t imazing re« a evealed by 
T e expe ri 
I vne 
! K 4 i vin y 

It I tt if the entire history of 

tra ind transportation— steam, electric 
i e—can show a case of parallel 
‘ 

I e was in this instance no special 

to attain a minimum 

I vrie went their separate 
“ with the 1§ Cadillac ‘* Thirty ”’ 

. without reference to the 

hey took no special precautions, but 
! where they pleased, when they 
| 4 yt pleased; without the 

t t idea that the expereuce was to 
l vade a matter of record. 

At the se of 1909 statistics were 
collected and compiled from the signed 
tatements of the 75 user 

It was found that the 75 cars had 
tra ! tot tanee of 398,884 miles, 

t e eq ulent to 16 trips around 
t 4 

Forty-six of the owners had no repair 

cost whateve not a single penny—in 
f the fact that some of them had 
their cars as much as 18,000 

I est individual repair charge 

f year was that of one user, whose 

m—for special reasons which 
lid t refiect upon the construction in 
i iy—$10, the distance it carried 
be ),000 mule 

| € the ex} led d g 
t f cents to 50 t l 

é unce traveled was 5,318 mules 
per car, yet the average repair expense 
va than 71 cents per car. 


statements of these 75 
users further that the average 
gasoline consumption for the touring cars 
gallon for each 15 miles of travel 
ind one quart of oil for each 175 miles of 

ive Phe howed 
an average of 1744 miles for each gallon 
of gasoline and 200 miles for each quart 
of oil. Some users obtained 20 or more 
miles for each gallon of gasoline, but the 
hgures first given 

There the fact that 
this record has proved a revelation, even 
to automobile manufacturers themselves. 


T he sig ned 
showed 


was one 


Demi-T onneau cars 


are av erages. 


s no disguising 


It proves beyond a doubt what the 
Cadillac Company has always maintained, 
ae the elements in motor car construc- 


tion which are absolutely necessary to 
economy and immunity from repairs are 
scientific desig mn, standardization, accu- 





racv of workmanship and correct align- 
ment. Also that necessity for repairs is 
the result of poor design, inaccuracy of 
workmanship, ill-fitting and incorrectly 
aligned parts. 

A year or more ago they proved before 
the Royal Automobile Club of London 
that three Cadillacs could be torn down; 
all the parts thrown ina pile; a portion 
of these parts discarded and new ones 
substituted, and the three cars built up 
again from the heap of parts to run with 
absolute sweetness and without so much 
as an iota of looseness. 

For this the Cadillac was awarded the 
Dewar Trophy. 

And now comes another demonstration 
which simply emphasizes the fact that the 
convictions of the Cadillac Company as to 
cer essentials of a long-lived, serviceable 

id economical car are correct. 
are finer in a 
greater proportion of essential parts than 
those of any other car in the world—finer 
than the costliest cars made. 





Ca 1 irements 








“AERONAUTICS” 


How to Build a Flying Machine. Read the 
# successtul machines. The news of 
the world told accurately, geographically and pic 
torially. Practical articles and construction data 
The only Aero Journal in America—the largest 
magazine in the world. Third year. 
Send 10 cents for sample copy 


“AERONAUTICS,” 1775 Broadway, New York 
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Earn the Big: pest apalasiece ofany class 
of men in the world, Over 600,000 egriozes 
in the United States and Canada. The de- 
mand for good Salesmen exceeds the supply. 
We will teach you to be one by mail and assist 

u to secure a good position through our 

REE EMPLOYMENT BUREAU. 
We receive calls for thousands of Salesmen and have 
- ted thousands of men to secure good positions or better sals- 
. A great many of our gradustes who formerly earned $25 to 
+ 5 a month, have since earned from $100 toas high as $1,000 a 
month and expenses. Thousands of good positions now open. 
If you want to secure one of them or increase your earnings our 
Free Book “4 Knight of The Grip”’ — show you how. Write 
or call for ittoday , Address nearest 

465 Salesmen’s Training 

Chicago, New York,Kansas City, Mi 
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Price, $1.50 net. 
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parts of the world. 


alike. Each essay is 2500 words in lengtii. 


know about the Fourth Dimension. 





THE FOURTH DIMENSION 


SIMPLY EXPLAINED 


INTRODUCTION BY 


HENRY P. MANNING 
Professor of Mathematics, Brown University 


FRIEND of the Scientific American's donated a prize of —= we the best simply-worded 
A non-mathematical ewe of the Fourth Dimension. 

his essay, together with ae ot 
honorable mention, was "ubished in the columns of the Scientific American. As a result, so 
much interest was aroused in the subject of the Fourth Dimension that it seemed advisable to 


collect, in permanent form, the more meritorious of the 245 essays which were sent in from all 


The present work presents twenty points of view, all of them interesting and no two quite 
The reading of one essay does not involve the reading 
of the entire work, yet the entire book gives a comprehensive view of what the layman wishes to 
No abstract mathematics will be found in the volume. 
essayists endeavor the explain to Fourth Dimension both by imagining the effect of transporting an 
ordinary third-dimensional human being into fourth-dimensional space and also by explaining a 
third-dimensional man’s possibilities in one and two dimensional space 

Professor Manning, the leading American authority on the subject of the Fourth Dimension, 
contributes an introduction in which he explains how the concept of the Fourth Dimension gained 
mathematical prominence, and swiftly reviews the work that has been done in the field. He has 
also edited the essays and supplied explanatory footnotes where required. 


ORDER FROM YOUR BOOKDEALER OR FROM 


MUNN & COMPANY, Inc., 361 Broadway, NEW YORK 
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Car draft appliance railway W R. Mat 
thews 
Car draft gea iilway, W Rh. Matthew 


Car handling mechanism A. J. Lafayette 





Jr 

Car, passenger, W. S. Adams 

Car roof, J. Masker 

Car roof, P. H. Murphy 

Car roof, W. VP. Murpl 

Car seat, E. G. Budd 

Car wheel, I G. Woods 950,500 

Cars, safety device for railway, J. F. Miller 

Carbohydrates int hydrocarbons convert 
ing, A. Heinemann 

Carboy necks, protectiv device for, I Fur 
bush 

Carburete I J. Grott 

Carbureting apparatus, N W Pill 

Carpet fastene I H. West 

Carriage and sled mbined, W. W. Vicks 

Carriage n, I Kuchenbecker 

Cast iron pipe, ¢ R. Schmidt 

Caster for perating tables, A. Taubert 

Casting p 1 J. W. Latecher 

Casting metal bars, wires and pipes, F. W 
Winner 

Catch, safety, T. Mbountford 

Ceramic wares, producing, E. S. Powers 

Chai 4. Wanner, Jr 

Chair A. Wanner dt 

Chalk holder, D. W. Shepherd 

Churn A. Bureh ° 

Cigar tip cutter W R. Dutemple 

Cigar tip cutter, L. E. Garrigus 

Clamp, S. H. Gensburg 


leaning device. vacuum, Goehst & Dunlay 
lip tie or gland puller, L. Hamt 


Irie hus 
hes e support, J. C. Michaud 
ch meet l Talbot & Brett 


in controlled lock, W. H. Kluge 
door, W. O. Abbott 
Sheare 

ithar & Pfeifer 
etures ancl zx device = for 
with, A. P. Lohmann 
air indicator for 


mposing stick, ¢ 


( 
( 

( 

Coe 

Cock, boiler blow off, J. F. Zengler 
r 

( 

( 

( 
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nerete 8 





use in connection 
Condensing 

R. I 
Conduit or 
Confection 
Container, 


Burr & Lockwood 
shell, L. Braquier 











vessel, I I Fergusol 
np. F. ¢ errot 
ipsible, E. F. Smitt 
rk puller ined, H 
Ww 3. Engel 
ul fastening, H. Zeg 
pper, ¢ G. Hanes 
er, M. J tunnell 


0. S. Snow 














( cker F M Dannelly 

‘ ( Hi Veede 

Couy £ See ha cle ( I Py 

Coupling device, inte nige g. J Adres 

Crate, hog breeding, H. G. Ca 

Cream dipper A. W 

( rator, G. T. Soderstror 

( d rail fastener, J. I Aust 

Culvert rrugated sheet metal Ww Mw 
I 1 

Curling n heater, electric, C. P. H 

Curt i bute 1 tir . 2 2 

( ent ! I \ l 

‘ I \ ' 

( tain fixture, ¢ L. H 

Cutting board at hr 3 B. Nicholsor 

Dental aseptic y 1 stand theref ( 

t} 

Dent ' eng ss Ham ! 

Deod ng d ng hight sell 1 
like, means for, I r. Welcome 

Deposit box ifety y & ¢ 

Desk, writing and H ingenstre 





Dish, soap, A. F. Riegger 
Dispensing 
Alde 
Display t : 
Display cabinet, E. Moore 
Display cabinet for 

F. W. Hunger 
Display matter support, T. Harrington 
Display rack, I. W. Kennett 


ichine ( \ 





- 





Display rack for holding hats, W. R 
fur ° . 

Door bolt, double. J. & A. Ledoux 

Door check, Ewart 

Door stop, T. A. Smith 


device, M. ¢ 
device, J. Newtield 


supporting s8ey 
Dough severing 
Draft-eq 
Draft ge 
Draft 
Draft 
Draw 
Draw bar 
Drawer locking 
Drier. See ck 
Drier, W Robertson ... 
Drills, forming twist A. ‘ 
Drills, means for forming twist, A. Ward 
Driving mechanism, H. L. Johnston 
Dumb waiter and elevator, H A. Smith 
Dumping apparatus § fi pipe machinery 
and the like, autome 
Dye, orange to bre 





splice, J A. Anderson 
device, J. Bodenstein 
drier 


thes 


Ward 





& Rodionow 
Blank & 


Dye, reddish brown cottot Rodi 
how 
Dye, yellow to brown, Blank & Rodionow 
951,046 
Dynamometer BE. A. Johnston 
Electric battery W Morrison 
Electric device, single phase gas or 


vapor, 
Thomas ° 
Electric furnace, J 
Electric furnace, J 
Electric furnace, I 


950,879 
. Fitz Gerald 
Thomson & Fitz Gerald 
heater M. MeGerry . 
plug i 2. 
re le E. F rthrup 
ical testing apparatus, H. J 
lee 
Elevator, ¢ DD. Seeberger . 
Embossing attachment, I H 
Engine, P. 0. Poulson . 
Engine and tool operating 
bined, J. Weiner 
Engine muffler, gas, J ‘Kellington 
Engine starter, gasolene, FE. A Gardner 
gines, automatic steering device for trac 
tion, J. R. Rogers a 
Engines automatic switch for 





Dods 


al nnection 





Blakes 


Hoberg 


mechanism, com- 








reversing 


gas, J. M. Rhett . 

Ether and alcohol, apparatus ‘for recovering, 
( Crepelle-Fontaine 

Excavator, drainage G Bunnell 


Faucet attachment, G. B. N. Dow 


Faucet, measuring and registering, W. J. 
McMillan aeteeees 
water regulator, F. H Plouff 
“ler, automatic boiler, C. J Lindberg. 
‘e post mold, P. Engle 
cleaner, H. Pettit 





extinguisher A 
Firearm, 8S. Paulson .. 
Firearm, automatic, 8 


Ammentorp 


Paulson 


Fireproof jewel-case, L. Waldeck 

Fishing rod reel clamp, B. O. Bush 

Floor Jack, J. W. Marsh : 

Fluid pressure motor and pump, T. & W. 
Wiy catcher, B.. Drodge ........-.sscovees 
Forging machine, G. H. Condict .......... 
Fork. See hay fork. 

Fork, Bonin & Beaulieau ....... soerecocese 











950,490 
950,489 


950,927 
951,040 
950,487 
950,947 
951.794 





251,072 


950,720 
951,002 
950,825 
950,606 
950,583 
951,008 
950,578 
950,545 
950,637 


95 10, S84 





9: 0,692 
951,001 





950,963 
950,660 
950,771 
950 O7 6 
0.610 
0.591 
950,475 









950.621 
950 580 


950.844 








950, S86 
950,481 
850. S36 

DO 966 
951.050 
950,546 


950,812 
O50. 837 
950,525 


950,605 


50,984 


950,928 


0,611 
950.62 
1.022 


950.789 
950,498 


951,075 
950.912 
951,081 


950,603 
950,645 
950,646 





950,828 


950,729 


951,048 
951,049 


951,047 
950,511 
950,861 


951,085 
950,877 
0, S82 





950,904 
951,086 
950,599 





950,555 


950,714 
950,796 
950,482 
950,866 





950,759 


. 951,080 


O5T848 
950,604 


950,704 


91 067 





. 950.948 


950,493 





950,757 
950,778 
950,577 
950.576 
950,776 
950,656 
950,673 


950,945 
950,843 
950,594 
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American Thermo-Ware 
Co. 


16 Warren St. 
New York 








A SUBSTITUTE FOR A COSTLY TOOL 
Our Key Seat Clamps as shown in cut are designed 
to transform any common steel scale into a Key Seat 
Rule. Made from steel, case 
=~ hardened, accurately ground. 
~ \ One pair weighs only one ounce. 
{| | Can be put on or off almost in 
stantly. May be used with 
combination square blades, or 
with any straight rule with accurate resulis. Price 
per pair 60c. 232 page catalog No. 18-B. 


Send for 23 
& STARRETT CO., Athol, Mass., U. 8. A. 
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JUST PUBL ISHED 


VEHICLES OF THE AIR 


By V. LOUGHEED 


A Popular Exposition of Modern Aeronautics with 
Working Drawings. The most complete book published 
on aerial navigation. 479 pages, 64¢x 9 inches, 270 il- 
lustrations, including working drawings of mac chines 
and parts. Price $2.75 postpaid. Send for a de 
acriptive circular, 


MUNN & COMPANY, Inc., 361 Broadway, New York City 





Pint of Milk, merged into one “Pe ot 


utter.4¢ ws. 


W PATENT MACH 

Family aint ev hine merges one pint of uIN nto 
one pound of butter in two minutes. o chemicals 
used. Pure food product Gets just as hard—looks 
the same—is used the same—and is sweeter and 
healthierthan Creamery Butter. _$1000if the mach- 
ine fails to do what weclaim. Wri te for 25 sworn 
testimonials, and iilustraved etreulars ie ER 
$5.00. Big profitto agents) FAMIL 
MERGER i 0. De pt. 29, 88 Henry St. Abe. . Y¥. 


Aeroplanes: Motors 





We are building monoplanes of the Bleriot cross- 
channeltype. Delivery 5 weeks after receipt of order. 
Flight guaranteed. Price $5,000; one-third cash with 

rder. 


We also build several kinds of light-weight aeronautic 
motors and p ~ a liers. Particulars and prices furnished 


upon ape a tic 
SCIEN rik lo "AEROPLANE J ND AIRSHIP CO, 
Box 773, New York 


‘ 
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Concrete 


Reinforced Concrete 


AND— 


Concrete Building Blocks 


Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 


The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 


Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better bas been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis 
cussed and illustrated 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 
the principles of reinforced 
some practical illustrations by 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

Scientific American Supplement 1574 discusses 





1551 contains 
concrete with 
Walter Loring 


steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 coutain a paper by Philip L. Wormley, 
Jr on cement mortar and concreve, their 
prepars ation and use for farm purposes. The 
paper exhaustively diseneses the making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Fach number of the Supplement costs 10 


cents. 


A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 


Plan aluable ade litional articles on concrete con- 
. ruction, ¢ a tabulated in our new 1910 

upplement Catalogue Send for a catalogue, 
which we mail gratis to any address, 

Order from your newsdealer or from 


MUNN @ CO., Ine. 


361 Broadway, New York City 
y, 











sure. 





(Concluded from page 228.) 
ships along our two coasts and Great 
Lakes could be extended indefinitely. 


Some of the treasure has been recovered, 
such as the boxes of gold lost in the 
Spanish steamship “Mercedes,” sunk 
near the Canary Islands, but in most 
cases very little, if any, of the money has 
ever been brought up by divers. 

There have been strenuous efforts made 


to salvage these known wrecks, and in- 
ventors have been busy for half a cen- 
tury devising means of getting at the 
wealth lost under the water. The alu 
minium diving suit that resembles an- 
cient armor, with articulated joints at 


the shoulders, knees, and hips, is one of 


the new inventions designed to make 
deep-sea diving practical. With this 
armored suit divers expect to reach a 
depth of 250 feet without experiencing 


any great difficulty in resisting the pres- 
The pressure of water on the joints 
of this armored diving dress was so great 
that ball bearings of harder material than 
aluminium were found necessary. The 
aluminium suit protects the diver from 
the water pressure, and at great depths 
the armor is so light in weight that a 
man can walk around easily with it on. 
In addition to the articulated armor suit, 
the diver is provided with an invsricate 
system of hooks operated by the hands 
from the inside, so that his work 
be performed without exposing any part 
of the body. The diver is provided with 
a telephone, a headlight, and an appar- 
atus which registers the amount of air 
sent down through the breathing tube. 
The wreckers from above cam thus tell 
at all times the condition of the diver. 
The science of salvage as conducted by 
modern wrecking companies in the rais- 
ing of ships is a matter totally outside 


can 


of that of raising sunken treasures. The 
ships laden with their treasures have 
for the most part been in the water so 
long that to raise them by compressed 
air would be impossible. Their rotten 
decks and timbers would explode and | 
burst asunder long before sufficient air 
could be pumped into them to raise them 


from their muddy beds. Consequently, 
the salvage of treasure-laden ships of the 
past is purely a matter of deep-sea diving. 
The diver who can go down the deepest 
and remain there the longest is the one 
who will receive the gratest reward for 
his venture. 

Even with a diving dress that will pro- 
tect the diver from the great water pres- 
sure, and with all the equipments of 
lights, hooks, telephone, and air-register- 
ing device, the man who descends to 
great depths must encounter other perils 
of a blood-curdling nature. Rotting decks 
and timbers may set a trap for him 
through which he may fall to his death. 
Long tunnels through deserted cabins 
and hulls, filled with floating objects, may 
tangle up his tube through which fresh 
and within a space of 
suffocation fol- 


air reaches him, 
a few minutes death by 
lows. There are grisly wolves of the 
ocean to encounter in some seas, veritable 
man-eating sharks, and other death-deal- 
ing monsters of the deep. A single false 
step may precipitate death, and yet time 
is precious and speed of action must be 
attained. Dark, lonesome hulls must be 
examined, intricate cabins broken into, 
and not infrequently the golden treasures 
must be dug out of the sand and mud 
into which they have buried themselves. 
Altogether it is a grewsome experience, 
and one that keeps the strongest man’s 
nerves a-tingle. There are few sights 
which can equal the interior of a sunken 
ship, whose ribs have been rotting be- 
neath the ocean’s waves for a century or 
more. Some timbers are so pre- 
served that they cannot be broken easily 
with an ax, and others so decayed that 
a diver can thrust a hand through them 
as easily as a knife goes through cheese 

The diver earns all the wealth that he 
gets from a sunken treasure ship, and 
only the hardest and most expert divers 
will undertake this work. They prefer 
as a rule to stick to ordinary wrecking 
in water forty to fifty feet deep. 
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The Car That Captured 
The Country 








the present year. 
that compared with the Overland. 


An Enticing Story 


Every man should know of the Overland. For 
here is a story of quick success such as never before 
has been written. 

A story of a man—Mr. John N. Willys—who 
took a bankrupt concern whose only asset was a car 
created by a mechanical genius. And, because of 
this wonderful car built the sales in two years to 
a monthly sale exceeding $2.000,000. 

How he operates four factories—employs 4,000 
men—ships 30 carloads of automobiles per day—to 
supply the call for Overlands, 

You don’t know the best about motor cars until 
you know the car which—in two years’ time—has 


captured a large share of the whole trade of the 
country. 


Cost Cut 20 Per Cent 


This tremendous production has cut the cost of 
Overlands 20 per cent. Overland Model 38 sells 
| for $1,000 now. It is considerably better than the 
$1,250 Overland last year. Power, 25 horsepower 
er 50 miles an hour. 

A 40 horsepower Overland this 
$1,250. And for $1,500—in the 
gets the equal of any $3,000 car. 

No other maker attempts to give what the Overland 
gives for the money. For no other maker turns out 
daily—as we do—125 standardized cars, 

And the price of each Overland includes lamps 
and magneto—a car all ready to run. 


The 








ear sells for 
verland—one 





Made in 
Six Styles of Body 


The Overland—as some of you know—is the greatest sensation in motordom. 
In two years the demand has grown from almost nothing to 20,000 cars—our orders for 


All without advertising solely because there was never a car 


> . . 
Simplicit 

The key to the Overland’s astounding success has 
been largely simplicity For the early Overiands 
when the output was small—were not such bargains 
as now. 

A ton-year old child in five minutes can master an 
Overland car. !t is all done by pedal control. An 
amateur can run one—the first me he tues it— from 
Chicago to the Pacific. 

Never was a car so simple, so staunch, so easy to 
keep in order. And never was a car—within range 
of the price—so large, so attractive, so powerful 

One Overland car has, again and again, sold from 
15 to 30 others. The 4,000 Overlands sold last 
year brought us orders for this year—before the year 
opened—for 20,000 cars. 


Get the Whole Story 


All this wonderful story is told in a book. Send 
me this coupon for it. You can’t know the best 
about automobiles until you know this remarkable car. 








F. A. BARKER, Sales Manager, C5 
THE WILLYS-OVERLAND COMPANY, 
TOLEDO, OHIO 


Licensed Under Selden Patent, 


Please send me the book. 
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12mo. 338 Pages. 


the scope of the average boy and the 





By A. RUSSELL BOND 
has just been reported as one of the books at present most in demand at 


The New York Public Library, Circulation Department 


HIS is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from 
affording entertainment, will stimulate in boys 
the creative spirit. 
instructions are given for building the various articles. 
The needs of the boy camper are supplied by the direc- 
tions for making tramping outfits, sleeping bags and 
also such other shelters as tree houses, 
huts, log cabins and caves. 
clude instructions for making six kinds of skate sails 
and eight kinds of snowshoes and skis, besides ice 
scooters, 
Swedish contrivance called a ‘‘renwolf.’ 
more instructive subjects covered are surv eying, wig- 
wagging, heliographing and bridge-building, in which 
six different kinds of bridges, including a simple canti- 
lever bridge, are described. 


320 Pages. 340 Illustrations. 
THERE HAS RECENTLY BEEN ISSUED A SEQUEL TO THIS BOOK ENTITLED 


The Scientific American Boy at School 


By A. RUSSELL BOND 


T takes up the story of “ Bill’’ and several of his companions 
at boarding school, 
Society, whose object is to emulate the resourcefulness of the 
ancients, Their Chief Astrologer and Priest of the Sacred 

gifted with unusual powers, but his magic is ex- 
lained so that others can copy it. 

ief Engineer, dams, bridges, and canal-locks are constructed, 

The Chief Admiral and Naval Constructor builds many types of 
boats. some of which are entirely new. 

and th* Chief Artist also have their parts in the work done by 

over which 

Following is a list of the chapters: 

Buia 

A Midnight Surprise : The Modern Order of Ancient } ngineers ; 
A “Pedal Paddle- Boat” ; 
nalling Systems; 

The Canal Lock; 

Camping Ideas; 
nd Cle psydre AS , 

Kites and Current Sailing; The Wooden Canoe: 


314 Illustrations. 


The object of these books is to instruct boys how to build various devices 
and apparatus, particularly for outdoor use. 


which makes the books interesting as well as instructive. 


MUNN & CO., Inc., Publishers, 361 Broadway, New York 


American Boy 


In each instance complete practica] 


straw 
The winter diversions in- 


toboggans and a peculiar 
Among the 


sledges, 


Price $2.00 postpaid 


They form a mysterious EKgyptien 


Under the directions of the 


The Chief Craftsman 


raoh and his Grand Vizier have 


ing a Dam; The Skiff; The Lake House ; 


Sounding the Lake ; Sig- 
The Scismograph ; 


Surveying ; 
The Howe Truss Bridge : 
Hunting with a Camera; The Gliding 
The Haunted House; Sun Dials 
The Fish-Tail Boat ; Kite P hotography ; Water- 
The Bicycle 
and A Geyser 


The Sailboat; Water Sports; 


Price $2.00 postpaid 


The constructions are fully within 
instructions are interwoven in a story 
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<e and grinding ot, 6 fam diel } e e 
3 ‘The iron on your anvil tells the story 
: of the coal on your forge 
rae iS BS Gants ERHAPS you haven’t realized how much quick work and a good job 
ane Se depend on the quality of coal you use. But you do appreciate a 
: ood, hot, steady fire. 
%- Blacksmiths who have looked into the question and _ experimented 
_ # have found that a high-grade coal especially adapted for smithing purposes 
Spreng is a wonderful saver of time, and remarkably increases the quality o 
aE work. They have found that 


Webster Smithing Coal 


is distinctly superior to ordinary smithing coal for forge use 

































































































=. because : 
strain It is practically free from sulphur, fuses iron or 
St ne ‘ e - ry . . 
cea steel quickly and insures a firm weld. Welding is 
st mt e e Ps, ci 
: impossible with sulphurous coal. 
sw ts It is free from dirt or slate. In other words, 
! vw J ™ ‘ ° . T ¥ ‘ e y bd 
Tans. WEBSTER SMITHING COAL is pure coa/, high 
~ in heat-producing efficiency. It ignites quickly and 
ee burns long with an intense, steady heat. 
pt WEBSTER SMITHING COAL has giver 
such good results that big shops all over the coun- 
& try are using it exclusively. ‘These are the shops 
that turn out a maximum amount of work, and 
are winning reputations for quality and thor 
i. came ; | oughness. 
& J. Besane 0 WEBSTER SMITHING COAL is mined from 
md sheet —— one basin in Cambria County, Pennsylvania, and 
oa runs wholly uniform. It is sold by local dealers 
; 531,030 all over the country. Yours can supply it. If he 
abe 0 won't, write us, and we’ll quote you prices for direct 
31,068 shipment in carload lots. Let us hear from you. 
I & Eng mA 7 
- oe as PENNSYLVANIA COAL & 
i “il ee 
: i COKE COMPANY 
2 "hee ale T. H. WATKINS, Receiver 
50.21 950.804 
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: ; Bal WHITEHALL BUILDING, NEW YORK 
ting 1 il. Il. Steele... 50.497 so : 
Typ ing machine, F. A. Cook 950,998 - Boston, 141 Milk Street Philadelphia, Land Title Building 
ig , a aa Syracuse, Union Building 
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ig Eg entific Principles In . MODELS &.EXPERIMENTAL work. 
I Hl j 950.708 .™ . é ‘< of inventions deveiuped. Special Machivery, 
I. C. Snyder 950,681 | im, “sg The Treatment of Trees > y Lee E. V. BAILLARD CO.. 24 Frankiort Street. New Vor k 
en 10.980 ee rs a ae CONSULTING ENGINEER. 
‘ VN t= off a tree and it would be all right. When a tree began to decay ERNEST L. RANSOME 
a . : , » ASG 4 h 4 permitted to Ce. 80 ! — sho stoume bee —o yer ’ Reinforced Concrete 
2 7 a , : of syste “ of treatment has ~ on Gavioed, me ‘it at y longer f — = am... Stosdway, Hew vest —— 
i : 951.0 , necessary to let the trees die | heir lives can be saved. , -d E 2 on a 
4 4 Lr nf ? » , xper inutacturers 
eer STII onetaos en John Davey, the Father of Tree Surgery IiReaey RUBBER. ‘Hct 
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Polar Water Stills 
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Pens for All Purposes 
Perhaps you're an artist, 
an engrosser, a book- 
keeper, a student, or just 
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349 Broaowar, New Yor. qa 
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TRY THIS NEW RAZOR 


The Old-Style Razor Made Absolutely Safe — 


The Safety Razor Made Absolutely Perfect 


Whether you use the 
or the hoe-like “ 


safety” you'll prefer the 





old-style razor 









plete razors in one. 


The Durham Duplex Razor enables you to 


shave with the correct diagons 
you the torturesome scr iping oO 
devices Bier be used with 
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saves you bothersome stropping 
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Complete Durham-Duplex Razor 


nsists of handle, safety-guard, | 

Ider and six full-size, tw ig 
blades of finest tempered stee all in 
a handsome leather-covered case 
Price, $5 





Special sets in beautiful pig-skin 
cases—silver-plated, $6; gold 


plated, $7.50. 
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FREE TRIAL OFFER 
The Durham Duplex is new, and 
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Jays if you are not entirely satished it 
everything we claim for it. 
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DURHAM DUPLEX RAZOR CO. 
111 Fifth Ave., New York 














































COLD GALVANIZING. 






AMERICAN PROCESS. 
ELLIS: anolNFORMATIONowAPPLICATION 


mo, NICKEL 
Electro-Plating 


Apparatus and Material 





THE 
HANSON & VAN WINKLE CO, 
Newark, N, J. 


109 N. Canal St., Chicago, I! 





Try Kerosene Engine 


30 Days Free 
Gasoline Prices Rising. 


You can't run a farm engine profitably on gasoline much 
longer P ce of gasoline going sky high, Oil Companies have 
c guy e warning. Ker wonysote ng e fuel and isn w 

6c to 10¢ a gallon cheaper than gasoline. The Amazing ‘‘Detroit 
is the only engine that uses k. mmon lamp Kerosene (coal oi!) 
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The ‘Amazing “DETROIT” 


Detroit Engine Works, 127 Bellevue Ave., Detroit, Mich. 















Makes and burns its own 
gas. Pure white 500 candle 
power light, more brilliant 
than electricity or acety ylene, 
and cheaper than me rose 
Casts no shadow. Costs two 
cents per week per lan 

No dirt, no grease, no od ae 
Used in every civilized 
country on earth. Over 200 
styles. Every lamp war- 
ranted. Agents wanted, 
Write for catalog. 


THE BEST LICHT Co. 


87 E. 5th St., Canton, 0. , 

















The WONDERFUL NEW POST GARD PROJECTOR 


B. rs 1 x New "Prelecter 


Prices $4.50, $13.50, $23.00 
Send for list of our projectors, Magic Lanterns and Sil 
Williams, Brown & Earle, Dept. 6, 918 Chestaut St., Philadelphia 
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BLUE PRINT PAPI 
“FREE” W 


A. S. ALOE CO., 507 Olive Street, St. Louis, Mo. 


Civil Engineering and Surveying Instruments 


TERIALS AND SUPPLIES 
R, TRACING CLOTH, ETC 
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DIE MODELS SPECIAL 
WORK. TOOLS MACHINERY 


NATIONAL STAMPING AND ELECTRIC WORKS 
Z{G-2IOS. Jefferson Street, Chicago, m. 
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Buy Direct—Save Money—We Pay Freight 


Our monthly instaliment plan of selling direct saves you all t 


charges for installation and repairs ou 
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Our plan of monthly payments 
ONLY $10 DOWN and $10 A MONTH 


!d with a strong “ Guarantee Bonc 
u don't run any risk buying from us 





Day for Catalog ; 


THE JAHANT HEATING Ara; 206 Howard Street, Akron, Ohio 


1e dealer's pro vfit 
can save 


WE: SHIPo»APPROVAL 


cent dep 
— 4 ‘allo w1o DAYS FREE ‘TRIAL. 
it Onuv COSTS one cent to learn our 
unheard of prices and marvelous offers 
on highest grade 1910 model bicycles. 


FACTORY PRICES 203/02 


pair of tives from anyone at any price 
' uatil you write for our large Art Catalog 
eg and learnour wonder ful proposition on first 
sample bicycle going to your town. 


“se big 
RIDER AGENTS setter it 
y 


TIRES, Coaster-Brake rear wheels, 

iT, Ls all sundries at Aalf/ usual prices. 
jot Wait; write today for our special offer. 

mean CYCLE CO., Dept. p.175 CHICAGO 











PHOTOGRAPHERS 


SAVE 30 PER CENT 


Every oo ithe novice, amateur, professional, 
can save cent. on something indispensable. 
YOU WILL HAVE TO HAVE IT SOONER 
OR LATER. This valuable tip will be given by us 
to get you acquainted with the best photographic 
magazine. Your name and address will bring to you 
sample copy aad the full information. 


AMER _ICAN 
PHOTOGRAPHY 


1341 Beacon Bldg., Boston, Mass. 

















of your furnace. We have been puilding Jahant Furn aces | 
for over thirty years and guarantee satisfaction 


JAHANT trier FURNACE 


The Best Heating Sysiem Made tor residences, 
it is the most econemical furi race too and saves one- ‘third to 01 


ost of fuel, because the patented “ Down-Draft System’ 
1 without cinders. clinkers or any w aste. 


Needs less attention, yet beats much better than any other furnace, 
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LEARN TO BE A WATCHMAKER 


Bradley Potytechaic Institute 













Peoria, Tillaois 

Formerly Ps 

Largest al Rest w ateh Sehoo! 

mn America 

We teach Watch Work, Jeweiry 
Engrav ing, Clock Work, Optics 
Tuiix easonable Board ar 
rooms near school at moderate rates 
Send for Catalog of Informatior 











ne to have the best heati na system made. Every Jabant 
tbat allows you 365 DAYS 
























Concrete Beidings for Less Money 





Reinforced 


Concrete Use Hy-Rib for Roofs, Siding, and Floors of Factories, Shops, Ware- 
houses and Residences—for Partitions, Ceilings, Furring, etc., of Office 
nd Store Buildings. Saves insurance, repairs and painting. 


Cannot Rot or Rust. 


TRUSSED CONCRETE STEEL CO.,502 Trussed Concrete Bldg., Detroit, Mich. 


ets, apply t 





Hy-Rib Steel Sheathing plastered with 
So simple that your own men or loc: 


ve cement mortar, and the slab i 
entering or studs are requiréd. 


Hy- ay isa Kahn System Product. 


Write today for free Hy- Rib catalogue 
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advice. Will 
save time, trouble and 
material. Write now. 

45, Laraverte Street, N.Y. City 
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EVERY DESIRABLE FEATURE IS 
FOUND IN 
Crescent Wood Working Machinery 


Band Saws Swing Saws 
Saw Tables Disk Grinders 


Jointers Planers 
Shapers Planer and Matcher 
Borers Band Saw Blades 


Send for catalog. It’s free. 
THE CRESCENT MACHINE CO. 


230 Main St, Leetonia, Ohio, U. S. A. 
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